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Seven textbook-size volumes covering all current commercial 


RCA solid-state devices (through January 1, 1974) ...... $2.00 each* 
SSD-201B Linear Integrated Circuits and MOS Devices 

(aie OIG, 6 502 a6 SCRE CK Re wed eeevees 792 pages 
SSD-202B_ Linear Integrated Circuits and MOS Devices 

(Application Notes only)................. 456 pages 
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Update Mailing Service for IC’s, power devices, or entire product 
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Linear Integrated Circuits 
and MOS Devices 


This DATABOOK contains complete data on linear inte- 
grated circuits and MOS field-effect (MOS/FET) devices pre- 
sently. available from RCA Solid State Division as standard 
products. Application notes on both linear 1C’s and MOS/FET 
devices are contained in a separate DATABOOK , SSD-202B. 
For ease of type selection, product matrix charts are given on 
pages 8-20. Data sheets are then grouped in the following 
categories: (a) linear IC operational amplifiers, (b) linear IC 
arrays, (c) linear iC differential and broadband (video) ampli- 
fiers, (d) linear 1C power-control, computer-interface, and 
analog-multiplier circuits, (e) linear IC audio (stereo), AM 
receiver, and FM receiver circuits, (f) linear I1C TV receiver 
circuits, (g) linear IC chips and beam-lead (sealed-junction) 
types, (h) MOS field-effect (MOS/FET) devices. 


A feature of this DATABOOK is the complete Guide to RCA 
Solid State Devices at the back of the book. This section in- 
cludes a developmental-to-commercial-number cross-reference 
index, a comprehensive subject index, and a complete index 
to all standard devices in the solid-state product line: linear 
integrated circuits, MOS field-effect (MOS/FET) devices, 
COS/MOS integrated circuits, power transistors, power hybrid 
circuits, rf power devices, thyristors, rectifiers, and diacs. 
All listings include references to volume number and page 
number in the 1974 7-volume DATABOOK series described 
on the facing page. 
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RCA Solid State 
Total Data Service System 


The RCA Solid State DATABOOKS are supplemented 
throughout the year by a comprehensive data service system 
that keeps you aware of all new device announcements and 
lets you obtain as much or as little product information as 
you need — when you need it. 


New solid-state devices and related publications announced 
during the year are described in a monthly newsletter en- 
titled “‘What’s New in Solid State’. If you obtained your 
DATABOOK(s) directly from RCA, your name is already on 
the mailing list for this newsletter. If you obtained your 
book(s) from a source other than RCA and wish to receive 
the newsletter, please fill out the form on page 4, detach it, 
and mail it to RCA. 


Each newsletter issue contains a “‘bingo’’-type fast-response 
form for your use in requesting information on new devices 
of interest to you. If you wish to receive all new product in- 
formation published throughout the year, without having to 
use the newsletter response form, you may subscribe to a 
mailing service which will bring you all new data sheets and 
application notes in a package every other month. You can 
also obtain a binder for easy filing of all your supplementary 
material. Provisions for obtaining information cn the update 
mailing service and the binder are included in the order 
form on page 4. 


Because we are interested in your reaction to this approach 
to data service, we invite you to add your comments to the 
form when you return it, or to send your remarks to one of 
the addresses listed at the top of the form. We solicit your 
constructive criticism to help us improve our service to you. 


Order Form for ‘‘What’s New in Solid State” 
and for further information on Update Mailings and Binders 


Please fill out just one copy of this form, and mail it to: 
(a) from U.S.A. and Canada: 
RCA Solid State Division 


Box 3200 
Somerville, N. J., U.S.A. 08876 


(b) from Latin America and Far East: 


RCA Solid State 
International Sales 
Somerville, N. J., U.S.A. 08876 


(c) from United Kingdom, Europe, Middle East, and Africa: 


RCA Limited RCA s.a. 
Sunbury-on-Thames or 4400 Herstal 
Middlesex TW16 7HW, England Liege, Belgium 


LJ Please add my name to the mailing list for ““What’s New in Solid State” 


LJ Please send me details on obtaining update mailings for my DATABOOKS 
and a binder for filing of supplementary material. 
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(Indicate order of interest if 
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F 0 Production/Manufacturing a : er pag D[_] Thyristors/ Rectifiers 
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Index to Linear Integrated Circuits 


Type No. 


CA108AS 
CA108AT 
CA108S 
CA108T 
CA208AS 


CA208AT 
CA208S 
CA208T 
CA308AS 
CA308AT 


CA308H 
CA308S 
CA308T 
CA741CH 
CA741CS 


CA741CT 
CA741L 
CA741S 
CA741T 
CA747CE 


CA747CF 
CA747CH 
CA747CT 
CA747E 
CA747F 


CA747T 
CA748CH 
CA748CS 
CA748CT 
CA748S 


CA748T 

CA1398E 
CA1458S 
CA1458T 
CA1541D 


CA1541H 
CA1558S 
CA1558T 
CA2111AE 


CA2111AQ 


CA3000 
CA3000H 
CA3001 
CA3001H 
CA3002 


CA3002H 
CA3004 
CA3005 
CA3005H 
CA3006 


CA3007 
CA3008 
CA3008A 
CA3010 
CA3010A 


CA3011 
CA3012 
CA3012H 
CA3013 
CA3014 


CA3015 
CA3015A 
CA3015H 
CA3015~ 
CA3016 


CA3016A 
CA3018 

CA3018A 
CA3018H 
CA3018L 


CA3C19 
CA3019H 
CA3020 
CA3020A 
CA3020H 


Description 


precision operational amplifier 
precision operational amplifier 
precision operational amplifier 
precision operational amplifier 
precision operational amplifier 


Drecision operational amplifier 
precision operational amplifier 
precision operational amplifier 
precision operational amplifier 
precision operational amplifier 


precision operational-amplifier chip 
precision operational amplifier 
precision operational amplifier 
operational-amplifier chip 
operational amplifier 


operational amplifier 
beam-lead operational amplifier 
operational amplifier 
operational amplifier 
operational amplifier 


operational amplifier 
operational-amplifier chip 
operational amplifier 
operational amplifier 
operational amplifier 


operational amplifier 
operational-amplifier chip 
operational amplifier 
operational amplifier 
operational amplifier 


operational amplifier 
TV chroma processor 
operational amplifier 
operational amplifier 
memory sense amplifier 


memory-sense-amplifier chip 
operational amplifier 
operational amplifier 

FM if subsystem 

FM if subsystem 


dc amplifier 
dc-amplifier chip 
video amplifier 
video-amplifier chip 
if amplifier 


if-amplifier chip 
rf amplifier 
rf amplifier 
rf-amplifier chip 
rf amplifier 


af amplifier 

operational amplifier 
operational amplifier 
operational amplifier 
operational amplifier 


wide-band amplifier 

wide-band amplifier 

wide-band amplifier chip 
wide-band amplifier-discriminator 
wide-band amplifier-discriminator 


operational amplifier 
operational amplifier 
operational-amplifier chip 
beam-lead operational amplifier 
operational amplifier 


operational amplifier 
transistor array 

transistor array 
transistor-array chip 
beam-lead transistor array 


diode array 

diode-array chip 

wide-band power amplifier 
wide-band power amplifier 
wide-band power-amplifier chip 


Type No. 


CA3021 
CA3022 
CA3023 
CA3023H 
CA3026 


CA3026H 
CA3028A 
CA3028AF 
CA3028AH 
CA3028AL 


CA3028AS 
CA3028B 
CA3028BF 
CA3028BS 
CA3029 


CA3029A 
CA3030 
CA3030A 
CA3033 
CA3033A 


CA3033H 
CA3035 
CA3035H 
CA3035V 1 
CA3036 


CA3037 
CA3037A 
CA3038 
CA3038A 
CA3039 


CA3039H 
CA3039L 
CA3040 
CA3041 
CA3042 


CA3043 
CA3043H 
CA3044 
CA3044V 1 
CA3045 


CA3045F 
CA3045H 
CA3045L 
CA3046 
CA3047 


CA3047A 
CA3048 

CA3048H 
CA3049H 
CA3049L 


CA3049T 
CA3050 
CA3051 
CA3052 
CA3053 


CA3053F 
CA3053S 
CA3054 

CA3054H 
CA3054L 


CA3058 
CA3059 
CA3059H 
CA3060AD 
CA3060BD 


CA3060D 
CA3060E 
CA3060H 
CA3062 
CA3064 


CA3064E 
CA3065 
CA3066 
CA3067 
CA3068 


File 
No. 


243 
243 
243 
516 
388 


516 
382 
382 
516 
515 


382 
382 
382 
382 
316 


310 
316 
310 
360 
360 


516 
274 
516 
274 
275 


316 
310 
316 
310 
343 


516 
515 
363 
318 
319 


331 
516 
340 
340 
341 


341 
516 
515 
341 
360 


360 
377 
516 
516 
515 


611 
361 
361 
387 
382 


382 
382 
388 
516 
515 


490 
490 
516 
537 
537 


537 
537 
516 
421 
396 


396 
412 
466 
466 
467 


Description 


low-power video amplifier 
low-power video amplifier 
low-power video amplifier 
low-power video-amplifier chip 
dual differential amplifier 


dual-differential-amplifier chip 
differential/cascode amplifier 
differential/cascode amplifier 
differential/cascode-amplifier chip 


beam-lead differential/cascode amplifier 


differential/cascode amplifier 
differential/cascode amplifier 
differential/cascode amplifier 
differential/cascode amplifier 
operational amplifier 


operational amplifier 
operational amplifier 
operational amplifier 
operational amplifier 
operational amplifier 


operational-amplifier chip 
wide-band amplifier array 
wide-band amplifier-array chip 
wide-band amplifier array 
dual Darlington array 


operational amplifier 
operational amplifier 
operational amplifier 
operational amplifier 
diode array 


diode-array chip 
beam-lead diode array 
wide-band amplifier 
TV if sound subsystem 
TV if sound subsystem 


FM if subsystem 

TV automatic-fine-tuning subsystem 
TV automatic-fine-tuning subsystem 
TV automatic-fine-tuning subsystem 
transistor array 


transistor array 
transistor-array chip 
beam-lead transistor array 
transistor array 
operational amplifier 


operational amplifier 

amplifier array 

amplifier-array chip 
dual-differential-amplifier chip 
beam-lead dual differential amplifier 


dual differential amplifier 
dual differential amplifier 
dual differential amplifier 
stereo preamplifier 
differential/cascode amplifier 


differential/cascode amplifier 
differential/cascode amplifier 

dual differential amplifier 
dual-differential-amplifier chip 
beam-lead dual differential amplifier 


zero-voltage switch 
zero-voltage switch 
zero-vo!tage switch chip 
OTA array 

OTA array 


OTA array 

OTA array 

OTA array chip 

photo detector and power amplifier 
TV automatic-fine-tuning subsystem 


TV automatic-fine-tuning subsystem 
TV if sound system 

TV chroma signal processor 

TV chro:na demodulator 

TV video if system 


Index to Linear Integrated Circuits (cont'd) 


Type No. 


CA3070 
CA3071 
CA3072 
CA3075 
CA3075H 


CA3076 
CA3076H 
CA3078AS 
CA3078AT 
CA3078H 


CA3078S 
CA3078T 
CA3079 
CA3080 
CA3080A 


CA3080AS 
CA3080H 
CA3080S 
CA3081 
CA3081F 


CA3081H 
CA3082 
CA3082F 
CA3082H 
CA3083 


CA3083F 
CA3083H 
CA3083L 
CA3084 

CA3084H 


CA3084L 
CA3085 
CA3085A 
CA3085AF 
CA3085AS 


CA3085B 
CA3085BF 
CA3085BS 
CA3085H 
CA3085F 


CA3085L 
CA3085S 
CA3086 

CA3086F 
CA3088E 


CA3089E 
CA3090AQ0 
CA3091D 
CA3091H 
CA3093E 


Index to 


Type No. 


3N128 
3N138 
3N139 
3N140 
3N141 


3N142 
3N143 
3N152 
3N153 
3N154 


3N159 
3N187 
3N200 
40467A 
40468A 


File 
No. 


468 
468 
468 
429 
516 


430 
516 
535 
535 
516 


535 
535 
490 
475 
475 


475 
516 
475 
480 
480 


516 
480 
480 
516 
481 


481 
516 
515 
482 
516 


515 
491 
491 
491 
491 


491 
491 
491 
516 
491 


515 
491 
483 
483 
560 


561 
502 
534 
516 
533 


Page 


549 
549 


Description 


TV chroma signal processor 
TV chroma amplifier 

TV chroma demodulator 
FM if subsystem 
FM-if-subsystem chip 


FM if gain block 

FM-if-gain-block chip 

micropower operational amplifier 
micropower operational amplifier 
micropower-operational-amplifier chip 


micropower operational amplifier 
micropower operational amplifier 
zero-voltage switch 

Operational transconductance amplifier 
operational transconductance amplifier 


operational transconductance amplifier 
OTA chip 

operational transconductance amplifier 
transistor array (n-p-n) 

transistor array (n-p-n) 


transistor-array chip (n-p-n) 
transistor array (n-p-n) 
transistor array (n-p-n) 
transistor-array chip (n-p-n) 
transistor array (n-p-n) 


transistor array (n-p-n) 
transistor-array chip (n-p-n) 
beam-lead transistor array (n-p-n) 
transistor array (p-n-p) 
transistor-array chip (p-n-p) 


beam-lead transistor array (p-n-p) 
positive voltage regulator 
positive voltage regulator 
positive voltage regulator 
positive voltage regulator 


positive voltage regulator 
positive voltage regulator 
positive voltage regulator 
positive-voltage-regulator chip 
positive voltage regulator 


beam-lead positive voltage regulator 
positive voltage regulator 

transistor array (n-p-n) 

transistor array (n-p-n) 

AM receiver subsystem 


FM if system 

stereo multiplex decoder 
four-quadrant multiplier 
four-quadrant-multiplier chip 
transistor-diode array 


Type No. 


CA3093H 
CA3094AT 
CA3094BT 
CA3094H 


CA3094T 
CA3095E 
CA3096AE 
CA3096E 
CA3096H 


CA3097E 
CA3097H 
CA3099E 
CA3099H 
CA3100H 


CA3100S 
CA3100T 
CA3102E 
CA3102H 
CA3118AT 


CA3118H 
CA3118T 
CA3120E 
CA3121E 
CA3123E 


CA3125E 
CA31260 
CA3140E 
CA3140H 
CA3146AE 


CA3146E 
CA3146H 
CA3183AE 
CA3183E 
CA3183H 


CA3401E 
CA3600E 
CA6078AS 
CA6078AT 
CA6741S 


CA6741T 
CD2150 
CD2151 
CD2152 
CD2153 


CD2154 

CD2500E 
CD2501E 
CD2502E 
CD2503E 


MOS Field-Effect (MOS/FET) Devices 


File 
No. 
309 
283 
284 
285 
285 


286 
309 
314 
320 
335 


326 
436 
437 
324 
323 


Page 


634 
639 
643 
667 
667 


648 
634 
654 
659 
662 


675 
690 
69 
681 
686 


Description 


single-gate amplifier 

single-gate chopper and multiplexer 
single-gate af and rf amplifier 
dual-gate rf amplifier 

dual-gate mixer 


single-gate rf amplifier 
single-gate vhf mixer/oscillator 
single-gate vhf amplifier 
single-gate chopper/multiplexer 
single-gate vhf amplifier 


dual-gate rf amplifier 
dual-gate rf amplifier 
dual-gate rf amplifier 
single-gate vhf amplifier 
single-gate rf amplifier 


Type No. 


40559A 
40600 
40601 
40602 
40603 


40604 
40673 
40819 
40820 
40821 


40822 
40823 
40841 


File 
No. 


516 
598 
598 
516 


598 
591 
595 
595 
516 


633 
516 
620 
516 
516 


625 
625 
611 
516 
532 


516 
532 
691 
688 
631 


685 
prel 
630 
516 
532 


532 
516 
532 
532 
516 


630 
619 
592 
592 
592 


592 
308 
308 
308 
308 


402 
392 
392 
392 
Be 4 


File 
No. 
323 
ms 
333 
me Ks 
334 


334 
381 
463 
464 
464 


465 
465 
489 


Page 


590 
346 
346 
590 


346 
189 
141 
141 
590 


199 
590 


Page 


686 
712 
712 
712 
720 


720 
745 
704 
704 
704 


732 
732 
739 


Description 


transistor-diode-array chip 

programmable power-switch/amplifier 

programmable power-switch/amplifier 

programmable power-switch/ 
amplifier chip 


programmable power-switch/amplifier 
super-beta transistor array 
n-p-n/p-n-p transistor array 
n-p-n/p-n-p transistor array 
n-p-n/p-n-p transistor-array chip 


thyristor/transistor array 
thyristor/transistor array chip 
programmable comparator 
programmable-comparator chip 
wide-band operational-amplifier chip 


wide-band operational amplifier 
wide-band operational amplifier 
dual differential amplifier 
dual-differential-amplifier chip 
high-voltage transistor array (n-p-n) 


high-voltage transistor-array chip 
high-voltage transistor array 

TV signal processor 

TV chroma amplifier/demodulator 
AM radio receiver subsystem 


TV chroma processor 

TV chroma processor 

quad operational amplifier 
quad-operational-amplifier chip 
high-voltage transistor array (n-p-n) 


high-voltage transistor array (n-p-n) 
high-voltage transistor-array chip 
high-voltage transistor array (n-p-n) 
high-voltage transistor array (n-p-n) 
high-voltage transistor-array chip 


dual operational amplifier 
COS/MOS transistor array 
low-noise operational amplifier 
low-noise operational amplifier 
low-noise operaticnal amplifier 


low-noise operational amplifier 
ultra-high-speed ECCSL gate 
ultra-high-speed ECCSL gate 
ultra-high-speed ECCSL gate 
ultra-high-speed ECCSL gate 


ultra-high-speed ECCSL gate 

BCD-to-7-segment decoder/driver 
BCD-to-7-segment decoder/driver 
BCD-to-7-segment decoder/driver 
BCD-to-7-segment decoder/driver 


Description 


single-gate mixer 
dual-gate rf amplifier 
dual-gate if amplifier 
dual-gate mixer 
dual-gate rf amplifier 


dual-gate mixer 
dual-gate rf amplifier 
dual-gate rf amplifier 
dual-gate rf amplifier 
dual-gate mixer 


dual-gate rf amplifier 
dual-gate mixer 
dual-gate general-purpose type 


Linear iC Operational Amplifiers 


General Purpose 


Micropower 


High-Current 


Single} Triple Single 
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Wideband Large Signal 
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Note 1: ‘The indicated suffix letter identifies the package type for the device type number 
having a suffix letter; a black square is shown for a type number with no suffix letter. 


PACKAGE FEATURES APPLICATIONS 


ERRODREE 


® Operational Transconductance Amplifier 4 Micropower Type 


Linear IC Operational Amplifiers 


Wide-Band 


CA3037A 
A3038A 
A3100 

CA108 
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A3038 
CA108A 
CA208 
CA208A 
CA308 
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Internal Frequency Compensation 
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Low Power Supply Current (<1 mA) 
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Note 1: The indicated suffix letter identifies the package type for the device type number 
having a suffix letter; a black square is shown for a type number with no suffix letter. 


PACKAGE FEATURES APPLICATIONS 


eee 


H 


Typical Characteristics of Linear IC Operational Amplifiers 


Micropower 
(OTA’S)* Slits High-Current 


CA3094AS, AT, BS, 
BT,S, T 


CA6078AH, AS, AT ® 
CA3078AF, AS, AT 


CA3080A, AF, AS 
CA3060AD, BD, E 
CA3078F, H, S, T 


CA3060D, H 


CA3080, F,S 
CA3060BD 
CA3033A 
CA3047A 


> > vt v-=+t15V 

> S$ > > > S$ = = 0 9 Dual Supply 
Operating No 4 = <4 =] es oo o o v+=30V 
Conditions +! B . wo _ = - = _ = i g . g Single Supply 

Hl ” ne | han = 

> >9]>o/> 9 > 9 >= >= ‘apo™ eps 

+ + % + 7 ; . 

$< ee $s $9 $9 


i i 
sero] soe fre ooo feeeelive [svel? ie 
ee pe ee ee fee Pos 
i a 

Load Resistance (R,_) = © 


Peak-to-Peak Output Current — 0.700] 0.700]0.006 |0.0026]0.300]0.0026] 0.300] 13 1.0 typ. 
mA min. p. 
+ 


Input Offset Voltage Tempera- Vio/AT 
ture Coefficient — UV/ C typ. 


Peak-to-Peak Output Voltage — 
V min. 


N 
S715 
x i 
<— 


v 
+- 


< Ww 
se] 


Device Dissipation — mW max Pe 0.3 
vtev- 


Minimum Output Voltage 

for Single-Supply Operation 

(neg. gnd.) — V typ. 

Common Mode Input Voltage =r 


Range V min 
*® Operational Transductance Amplifiers (OTA’S) 


I+ 
-_- 
oO 


o 
N 
+ 
_ 
REZ 
eo] i 
“] © 


26 @ Vt = 30 
(Term. 6) 


g 


+ 
ao 


(Dual Supply) 


® Low-noise premium version of the CA3078T that is virtually free of 
‘‘popcorn” (burst) noise. 


+ Types CA3094T, CA3094AT, and CA3094BT differ only in supply- 
voltage rating: 
CA3094 = +12V dual supply, 24 single supply 
CA3094AT = +18V dual supply, 36 single supply 
CA3094BT = + 22V dual supply, 44 single supply 
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Typical Characteristics of Linear 1C Operational Amplifiers 


Micropower 


(OTA’S)* Single High-Current 
Op. Amp. 


BT,S, T # 


CA3080, F, S 
CA3080A, AF, AS 
CA3060BD 
CA3060AD, BD, E 
CA3060D, H 
CA3078F, H, S, T 
CA6078AH, AS, AT® 
CA3078AF, AS, AT 
CA3033A 
CA3047A 
CA3094AS, AT, BS, 


vt+,v-=+15V 
Dual Supply 

Vt+=30V 
Single Supply 

laBc = 100 UA 


+15V 
500 LA 
+15 V 
+6 V 
laBc = 100 LA 
+0.75 V 
Iqg= 1A 
+0.75 V 


vtivV- 
ABC 

vtiev- 
vt+vV- 


Characteristics 


Iq =1HUA 


CA3033 
+ y-=t 
Weal easoa7 


vt vVe=t15V 


a 
vtve 


Dynamic Conditions (at Ta = 25°C) 


Forward Transconductance — 
Lmho 

Min. 

750 

Open-Loop Voltage Rp = 2kQ 

Gain 


volts/volt min. 


D 
a 


2° 


NO] 
io?) 
oa 
jo) 


id ae ’ ‘ Rx, = 500Q 

10 kQ }20 kQ Ri = 10 k82 L 

25,000] 1000 |40,000] 1,780 [40,000] 15,800] 22,400]20,000 (Single 
typ. typ. 


Supply) 
0 


.001 .027 {0.001 |— 27 
typ. 


0 typ 


0.003 | 200 Hz} 0.003 
typ. typ. 


fe?) 


87 86 (Single Supply 


0.7@R_ =2kQ 
'ABC = 500 UA 


jo) 


Slew Rate (Non-Inverting 
Unity Gain) — V/s typ. 


Common-Mode Rejection 
Ratio — dB min. 


ice] 
Ww 


[=) 

Ww 

S © 

oO oO 
i 


o 


H 


Gain-Bandwidth Product 
(Unity Gain Non-Inverting 
Comp.) MHz typ. 


sel 
Lf 
az 
eye 


wic 
: < 
a : 


Special Features 


Short Circuit Protection yes 
Frequency Compensation 


Adaptable to Single-Supply yes 
Operation 
Offset Adjustment Ino 


< 
© 
a 
< 
< 
oO 
77) 


o 

Pas 

ai 
oO 

loan ia 


< 
oO 
a 


< oO 
a | a iP 
“" o 


=< 
< < 


* Operational Transductance Amplifiers (OTA’S) 


@ Low-noise premium version of the CA3078T that is virtually free of 
“popcorn” (burst) noise. 


£ Types CA3094T, CA3094AT, and CA3094BT differ only in supply- 
voltage rating: 
CA3094 = + 12V dual supply, 24 single supply 
CA3094AT = + 18V dual supply, 36 single supply 
CA3094BT = + 22V dual supply, 44 single supply 
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Typical Characteristics of Linear |C Operational Amplifiers 


Wide-Band 


General Purpose 


CA741CF, CH, CS, CT 
CA747CE, CF, CH, CT @ 
CA748CF, CH, CS, CT 
CA1458S, T @ 
CA3008, CA3010 
CA3029, CA3037 
CA3008A, CA3010A 
CA3029A, CA3037A 
CA3015, CA3016 
CA3030, CA3038 
CA3015A, CA3016A 
CA3030A, CA3038A 
CA3100F, H, S, T 


CA108AS, AT 
CA208AS, AT 
CA308H, S, T 
CA308AS, AT 


CA3401E, Ht 
CA108S, T 
CA208S, T 


aus 

af 

or 

Sct 

> > S=° 

Operating lo > ~ 2 Fe 22 

Conditions ti $9 bm aa @o> 5 

" ] " " as 68 

> > > > goes 

a gi yi a8 s a 3? 

5a > 8 
Characteristics ad ° Re tf 
Symbol ses 


Static Conditions (at Ta = 25°C) 


ie) 


Input Offset Voltage — mV max 2 


Input Offset Current — nA max 200 


Input Bias Current — nA max. 


- ets fe 

[360 | 72,000 | #000 [24.000 
Input Offset Voltage Temperature 1.2 L2 : 
Coefficient — UV/ C typ. 


—| 
oOo 


a ae i 
10@Ta}4 | 12 1 
Re =10kQ 0 to 75°C RL =0 Ry =2kQ RL = 10k 
9 typ. at 18 typ. at 30 @ 
0.5 kQ Ry 0.5 kQ Ry Ri = 250Q 
aa 30 typ.] 30typ.|175 | 175 a 1 ma 
typ. 


ee ° 
aT 4 
(neg. gnd.) — V typ. 
Common Mode Input Voltage 212 - +0.5, |+0.5, |[+0.65, |+0.65,| +12 
Range V min. : -4.0 -8.0 -8.0 +13.5}413.5] +14 | +14 


e The characteristics values apply to each of the dual op-amps in the 
package. 


00 
Vio/AT = 
2 


pS 


Peak-to-Peak Output 


wo 
o 
NN] Of 

<5 N 
fo) 
nN “ = 
fon) oO 
N =| ~ ° 
o o 


Voltage — V min. 


Peak-to-Peak Output Current — 
mA min. 


o 
® 


Device Dissipation — mW max 


) 
RE 


Maximum Supply Voltage — +22 vt=18 


vt, V- wee 


psy 


Minimum Output Voltage 
for Single-Supply Operation 


ie) 


< < = 
e) 
= 
K 
fee) 


I+ 
— 
N 
r 
b 


typ. 
+16 
4.7 


VICR 


# Low-noise premium version of the CA7415S,T that is virtually free of 
“popcorn” (burst) noise. 


t The characteristics values apply to each of the four operational amplifiers. 
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Typical Characteristics of Linear IC Operational Amplifiers 


Wide-Band 


General Purpose 


Single 


n 
c 
5 
BR 
< 


e 

lal ad 

pak $<| |S 

nxrmn (30) 0) im 

OOO - * Shloci/LBloo ' 

so _® e+ coo MMILDoOIM™ ” 

rIure nee . + AMICI MMI LL . ee] e e 

OOO, ~ 5 be XZ iqqjoul¢qqj/oo a <iq}; .~.|/< 

se oSohMYM . - TOO] - TOO] - - . ee - 1 . 

LWLL & es 7) uu ~ ICC] . ICS ond ~ |§ 2A” . ” 

OOO WW oe = lanlaajimoina 2 nniact] x = 

—-SOM -NOWoTt So IONIONI— OM Oo co0}cO CO] oO foe) 

t3¢¢ to SLN t Ioolooloo|oo - SOloOo] Oo r=) 

Gaeq | aeaae| at leeleeieeiee! < laalaal a | & 
qq; < xq 

OUO00 OO000O O TOOJOO/OOIO0O O Oomda G oO 


a2 

oon 

. ctl 

oO 

Operating = $ = 

Conditions > > -§ 

w > N ra @°e ai s 

+/ $ Fi aay a ON 

" TT = ‘ > 5 

, ; : : ; Ss. Ss 
Characteristics 4 ~ a o. > gZ8 
Symbol t t + t S+7 5 8 

= ” > > pols 


Dynamic Conditions (at Ta = 25°C) 


Forward Transconductance— 
Umho 
Min. 
eee _ ee ee ae) ee et 


ca 
f = 1 kHz f = 1 MHz 
710 | 710 {2000]2000 50k | 80k} 25k | 80k 
Slew Rate (Non-Inverting 7.0 17.0 ]|25 
Unity Gain) — V/Us typ. 


Open-Loop Voltage 
Gain 


volts/volt min. 


| 
~ 
ia 
~N 
Ww 
EZ 
x4 
i | 
ee) 


Common Mode Rejection 
Ratio — dB min. 


Gain-Bandwidth Product 
(Unity Gain Non-Inverting 
Comp.) MHz typ. 


Special Features 


Short Circuit Protection 
Frequency Compensation 


Adaptable to Single-Supply yes yes 
Operation 
Offset Adjustment be eh 


@ The characteristics values apply to each of the dual op-amps in the 
package. 


O For CA748T & CA748CT external compensation is required 


4“ No offset adjustment is provided for CA1458T, CA1558T, CA747CT or 
CAT747T. 


# Low-noise premium version of the CA3741T that is virtually free of 
“popcorn” (burst) noise. 


t The characteristics values apply to each of the four operational amplifiers. 


é Specifically designed for single-supply operation; the negative side of the 
common-mode input voltage range (VicR) is almost at the same potential 
as the negative supply voltage. 
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Linear IC Arrays 


Diode Arrays Transistor Arrays 


Quad General-Purpose 2 Tran- 


Plus p-n-p | sistors, 
& | 2 Zener 

n-p-n| Diodes, 

1 Diode 


Darlington 
Connected 
Pair 

Plus Two 
Individual 


Dual 
Darling- 
ton 
Con- 
nected 


Page No. 


Comparator 

De actor 

Differential Amplifier 
Limiter 

Mixer 

Modulator 
Multivibrator 
Oscillator 


Schmitt Trigger 


Applications 


Sense Amplifier 


Switching 
Thyristor & SCR Control 
Timer 

H 


Regulator 


| del | La eleleelel | foe 
et fet tT 
DOSER 


High Input Resistance 


=| 
LLL TELL T fal | | falafel) [ol [2 [oe [casos | 


Balanced Input je] sfele jejefee 

Balanced Output Ld ee Oo 

Low Noise pt fm 

AGC Capability Le ee 

Multiple Unit as RE ke Mee Oe 
pt ot | | 


Wide Band a ee od hd Ed 
TYPE DESIGNATION SUFFIX LETTER (SEE NOTE 1) 


Flat Pack Ceramic 


< 
n 


Dual In-Line Ceramic 


: 


Beam-Lead 


El 


pt pep Ee 


NOTE 1: The indicated suffix letter identifies the package type for the device type number 
having a suffix letter; a black square is shown for a type number with no suffix 
letter, 
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Linear IC Arrays 


1Tn-p-n & 
1 p-n-p/n-p-n 


transistors, COS/MOS 
Differentially 1 zener diode, | Array 
Connected Pair 1 PUT* 3 n-channel 
Plus Three 1SCRA & 3 p-channel 


Individual (Thyristor) transistors 


CA3146A 
CA3102 


2 8 A 
4 Cc 
3 Cc 


“a 

i) 

2 

° 
pias | 488 
Hate 
- 
is 
226 | 388 
| 226 | 388 | CA3054 
| 247 
432 


Ee eee 
[Detector eee Oa 
a I Ce 
Limiter 

a aaa (5 aE OL 

ee a ee 
[Muttivibrator Tm 
en Oe I 
Schmitt Trigger tT 
rr Boyt te 
suitebing a 


Applications 


a OO 
[High input Resstance ——*s | | 7) | 7 * .1{/[] 11 
Peaiancesinput ———SS—~=~S mw] | CCTTTTTCd CS] CC 
Peelanced Ours ——SSS—S~w fel | CTTC*dSCid CC 
flow wowe SSCS SP | PP | Cd Ud 
a 2S Se A a a A a 
Tutte Une ———————~d [fale 

ee eee ee 
PR De GuTION SURFIN LETTER EENOTED 
ES 2 A EN MRE AM 
[Dual in-tine Ceramic ——_-fefere| | | ||| |, |, |] 
a 
Tos swe Swaghttead | | | | | | 

SC a SC A Sl i 
[Frit Seoi Oustintinecorme [Ff] | 1] | | | ‘| |{{/{— 1/1 
fome SS S*d TTY 
[Beamtead oe 


NOTE 1: The indicated suffix letter identifies the package type for the device type number 
having a suffix letter; a black square is shown for a type number with no suffix 
letter. 


Package 


* Programmable Unijunction Transistor 4 Silicon Controlled Rectifier 
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Linear IC Broadband (Video) and Differential Amplifiers 


Differential Amplifiers 


° 
® 
= 
= 
TG 
S 
© 
2 
mo) 
© 
° 
he 
je) 


rg 
— 
— 
r% 
E 
<= 


SDooCn me > 
LGOE V9 | tse | ce ae) ele 
| __OSOEWO | ELOCORUOUS aes 
| 6voeWwS | io {| vez | [Mt | eee fee Te 
| -BECOEWO zoe | oe Et ete] Tt ee 
| W8Z0E V9 _ fet tt tte fe 
| gzoewo | sec | oct | [ml | [ele [alee feel ee Te 
| zooewo | 92! | ee] | | | TT PT TT TT PT 
[90089 | cz, | ooe Lie] | miata] | tt tT | Tt fee TT fe 
| S00EV9 | ee a ee 
| wouewo | ret | ome |e eee 
cai 
Ooo 
ele 


—rooe wo] eer | vee fe pa le 
-—oooeva [ier fox fay fal fala 
—~ovoeva pee feet >] i) ll | 
[ezoevo | 

wove wo 


Display Decoder-Driver SRR 


Lamps, etc. 
[Balanced Input mmm || 
Balanced Output 
Low Noise (1/f) 


[Timer 


Voltage Regulator 


Comparator 
Comparator — High Current Output 


Control — Relays, Heaters, LED's 
Detector 
Differential Amplifier 
Modulator 
Multivibrator 
Oscillator 
Schmitt Trigger 
Sense Amplifier 
Switching 
Thyristor & SCR Control 
Freq. Doubler, Mult., Divide, 
Sq. Root, Squarer 
Regulated Power Supply 
Class B Output 
AGC Capability 
' Multiple Unit 
Wide Band 
Micropower 
Decimal Pt. Output 
Ripple Blanking 


suoiedijddy sainjed4 


fa] fal | fata 
Pee Tey Py del 


Pt | | telel | ot fel | 
LT Tt ists{ TT Tt | 


|| | | 
elelele 
{HT [a 
Le! 
Lu) 
REx 


TO-5 Style Dual-In-Line (DIL-CAN) 


Dual-In-Line Ceramic (DIC) 
Dual-In-Line Plastic (DIP) 


Beam Lead 
Frit Seal 


abeyoeg 
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Linear IC Power-Control Circuits, Voltage Regulators, 
Analog Multiplier, and Computer-Interface Circuits 


Power Program- 
Sense Decoder Read- 
Ampl. Drivers Gates Write 
Memory 


Control | mable 
Thyristor Switch/ | Compar- 
Control Ampl. ator 


Analog 
Multi- 
plier 


Photo Det. 


= Gea) Ms} Lu | uu | Qa 
N Nw) wlio] = - |\oeinimMocd Te) 
3 Seasisi S$] & 8S8lsisicee| = 
Ss 
, qeieie| 2 | = |salsiaiaea| & 
O OJO]O/G}] O O |[O/O/O]/O|O EO] O 
Pe ieee 
el e [ele 
Vonage Reger SiC Cd Clee] {ieee} | [[_ 
Comparator ejefef eee oe TTT ae 
Comparator — High Current Output je} efe} fe af om [ fol le Bane 
Control — Relays, Heaters, 
LED’s, Lamps, Etc. 
[Detector CULT TT TTT | eRe 
[Differential Amplifier | | | | [eteis] = TT | | aaa 
w{uimier CUT ETT TT TT CT tT 
§ ese rete] ECE 
8 | Modulator PLT | feet TP Sea 
S. }Multivibrator sd a rh ee | 
g eae eee {fiTTl | EFT . |]. 
Schmitt Trigger tt fete ee TT P| -S B 
Sense Amplifier LA septa tt sl{i{li § 5 
Switching 2ae2eC CCR RIL sLi li] = =| 
Thyrstor & SOR Contr PPP (eet | eClrr] & | 3 
Freq. Doubler, Mult , Divide, < 7 7] 
Sq. Root, Squarer c > > 
Display Decoder Driver cr] 2 ere} | a 
[Timer —i‘“‘“‘ rr ee ERP 
Balancedinput sss —C‘idL*|sd|s|stffet oe TT TT | tt 
femweseavs tf tt 
Low Noise (1/f) PT tt [steel lel Pt tt 
». [Regulated Power Supply | | | «| | d| cd] | hh Td] | | tt 
® 
§ [clssBourpur dE TE TE TE ET TT] ET et ty 
S[AGCCapability | | TT CUE TT TT aa 
{multiple Unit ET ET TCT | | CUE ET | ee 4 
lwideBand CUT TT TT TT | CUT TT ft tt 
[Micropower CT TT | ey = TT TT Zaaz 
[Decimal Pr.Output, =| | | |] | | | | CUE EE TT ale 
[Ripple Blanking CT TT | TT TP TC Lm! 
Re ee Type Designation Suffix Letter == No Suffix Letter 
fFiatPack(FP) CT | | | | Td TL |hC mC TT ET |] CO CT 
Dual-In-Line Ceramic (DIC) ee ee eee 
@ | Dual-In-Line Plastic (DIP) tetefe? | | | ce TTT tT Th fefelefe] 
sims Ete 
[| Ce 2 eee eee eee 
lBeamtead CU TT TT TT | TT CU CT TT 
Fritseal = Cd TCT | | Td Td [hE ii ae 
TO-5 Style Dual-in-Line (DIL-CAN) | | | [| [sis{s] | [si s|s| (ae a a 
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Linear IC Receiver Circuits 


Audio 
Circuit 
(Stereo 


Multiplex 
Decoder 


AM FM Receiver Circuits 
Revr. 


Ckts. 


FM IF 
Subsystems 


Pre-Amp. 
4 Chan. 


089 


CA3094A, B 
A 


CA3043 


CA3094 


” CA3090A i 
| 430 | CA3076 


~ 
foe) 
om 


Lt tet tate Tt fet | ay fase [560] CADE 


tis tet tT te 


128 


40 
46 


262 


. 


4 
3 


| | [aso | 631] cazi23 


Lt Tt faze | 


Audio Preamplifier 
AFC/AFT 


A 
A 
Processor 


| ft | | ft fel [471 | 129] Ca3013,ca3014 _| 
A 30 


a rs a 466 | 331_ 
' 
a 


Circuit Functions 


be 
® 
TC 
ie} 
o 
3) 
Q 
x 
2 
a 
= 
= 
= 
° 
® 
he 
® 
~ 
” 


IF Amplifier 


Tint Control 


| {| fete tT te 520 | 2] Caza 


Pt fete | fet TE et ft [fas | 561 | 
et fete tte TT ft [52 | 424 | cazo75 


CT 
Zi ae 
| TYPE DESIGNATION SUFFIX LETTER (See Note 1) 


TT evevevel TT TT To 
ee Oo 
Pama Vi a CY 

ee ee 


cl 


Note 1: Where a code letter is shown (E, Q, V1), add the code letter as a suffix to the type 
number to identify the package (and lead configuration) option. A black square 
indicates no suffix code is added to the type number for that package option. 


Package 
im 
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Linear IC Receiver Circuits 


TV Receiver Circuits 


Chroma Systems 


IF Systems 


Automatic 
Fine- 


YINIAID 


_,2[6une,, 


2 Package 


in 


OcLEVO 


L90EV9 99r | a 
990EV9 


cLOEVS 
LLOEVO 


selevo [seo [ics] | | Tt tT tet Tt fet TT 


seeLwo | 989 fees] {fet te te TT TT fof 
screws [ied 1995] [tet tet Te TE TT TT #7 
cooevo |99er fees} TT TT TT let Tet Te fet 


wzrewo [899 | cos] | fet | tt te ET ETT fet 


ocoewo |*" |ors| | tet tet tte | tet tt fy dg 


mer PPC ee 


=e SSCMINCAMNAECEICAS 


Chroma Demodulator 
Processor 


Audio Driver 
Audio Preamplifier 
ACC 

AFC/AFT 

AFPC 

AGC 

Chroma Amplifier 
Chroma Signal 
Converter 
Detector 

Video Amplifier 
Sync Processor 

1F Amplifier 
Limiter 

Oscillator 

Tint Control 


suolzoun4 }INd4ID 


CCE Ce 
Se ee et 8 Ce 
pal ssoewo [eer {ses fT tt | fet Tt tet det Tt sy dey 
[| whbizwo [ero foes | TT PP et et eve TT 
| sgoewo fee [vist [et TT Tt TT fet fete St et 


7.0020 
7jRGRRE 
Zz 
O 
ft 
Za 
o 
a | dais] 
Q 
WwW 
EL PPE 
bs 


Dual-In-Line Plastic 
Quad-In-Line Plastic 
TO-5 Standard Lead 
TO-5 Formed Lead 

Chip 


abeyoe4 


Where a code letter is shown (E, QO, V1), add the code letter as a suffix to the type 


number to identify the package (and lead configuration) option. A black square 
indicates no suffix code is added to the type number for that package option. 


Note 1: 
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ules-yBi} 


abexea7-Mo7 
JOVE}|19SO 


Ppa}|O4]U0D-uled 
as!ON-Mo7} 


mo) 
= 
ia] 
3. 
c 
2 
in) 
oO 
a 
~h 
oO 
= 
3 
® 
= 
QO 
oO 


| | | tf fel | 3N128 _| 
ptf fel | | 3N138_| 
pf} tt te 
ttt | tel 
Pt yt fe 
fal 
ptt fel | 659 | 320 | 3N153 | 
ERR 335 | _3N154_| 
| fetetey fel | fel cer | 285 | 3N140 
| fet fel |667 | 285 | 3N141_| 
Hoooo 1675 | 326 | 3N159_| 
pefefel fete] | fe} coo | 436 | 3N187_| 
@] [ete! | [el cos | 437 | 3N200 _ 
BORED DECIER Ce 
| tT tt fet | fel ces | 324 | 404674 
it tt | fel ft fel ess | 323 | 40a68a | 


40841 


~N 
re) 
L 
oO 
i<e) 


a}e5)-ajbuis 


a}yes5-jeng 


pe}99301g 


0 
Cc 
= 
@) 
o 
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© 
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Linear IC’s Direct-Replacement Guide 


Analog 
Devices 
Type No. 


AD741 
AD741C 


Advanced 
Micro Devices 
Type No. 
AM101T 
AM201T 
AM741T 
AM741CT 
AM747T 
AM747CT 
AM748T 
AM748CT 


Fairchild 


Semiconductor 


Type No. 
LM108H 
LM108AH 
LM208H 
LM208AH 
LM308H 
LM308AH 
U5B7741312 
U5B7741393 
U5B7748312 
U5B7748393 
U5F7747312 
U5F7747393 


U6A7746394 (uA746) 
U6B7780394 (uA780) 
U6A7781394 (uA781) 


741HC 
741HM 
741TC 
746DC 
746PC 
748HC 
748HM 
748TC 
780DC 
780PC 
781DC 
781PC 


Intersil 

Type No. 
ICL-101-TY 
ICL-201-TY 
ICL-741-TY 
ICL-741C-TY 
ICL-748-TY 
ICL-748C-TY 
ICL-8101-PA 
ICL-8201-PA 
ICL-8741-PA 


ICL-8741C-PA 


ICL-8748-PA 


ICL-8748C-PA 


Motorola 


Semiconductor 


Type No. 


MC1328P2 


MC1357P 
MC1358P 
MC1441L 
MC1458G 
MC1458CP1 
MC1541L 
MC1558G 


RCA 
Direct 


Replacement 


CA741T 
CA741CT 


RCA 
Direct 
Replacement 


CA748T 


CA748T 
CA741T 
CA741CT 
CA747T 
CA747CT 
CA748T 
CA748CT 


RCA 
Direct 
Replacement 


CA108T 


TA108AT 
CA208T 
CA208AT 
CA308T 
CA308AT 
CA741T 
CA741CT 
CA748T 
CA748CT 
CA747T 
CA747CT 
CA3072 
CA3070 
CA3071 
CA741CT 
CA741T 
CA741S 
CA3072 
CA3072 
CA748CT 
CA748T 
CA748CS 
CA3070 
CA3070 
CA3071 
CA3071 


RCA Direct 


Replacement 


CA748T 
CA748T 
CA741T 
CA741CT 
CA748T 
CA748CT 
CA748S 
CA748S 
CA741S 
CA741CS 
CA748S 
CA748CS 


RCA 
Direct 
Replacement 


CA3072 


CA2111AE 
CA3065 
CA1541D 
CA1458T 
CA1458S 
CA1541D 
CA1558T 


Motorola (Cont'd) 
Semiconductor 
Type No. 


MC1741G 
MC1741CG 
MC1741CP1 
MC1741P2 
MC1741CP2 
MC1748G 
MC1748CG 
MC3401P 


National 


Semiconductor 


Type No. 


LM101H 
LM108H 
LM108AH 
LM201H 
LM208H 
LM208AH 
LM308H 
LM308AH 
LM741H 
LM741CH 
LM741CN 
LM747H 
LM747CH 
LM747CN 
LM748H 
LM748CH 
LM748CN 
LM1458H 
LM1458N 
LM1558H 
LM2111 


Precision 
Monolithic 
Type No. 
SSS108J 
SSS108AJ 
SSS208J 
SSS208AJ 
SSS308J 
SSS308AJ 


Raytheon 
Type No. 
RC101TE 
RC741TE 
RC748TE 
RM101TE 
RM741TE 
RM748TE 
RM4558TE 


Signetics 
Type No. 
N5558V 
N5741T 
N5741V 
N5747A 
N5748T 
N5748V 
S5558T 
S$5741T 
S5748T 


Silicon 
General 
Type No. 
SG101M 
$G101T 
SG108T 
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RCA 
Direct 


Replacement 


CA741T 
CA741CT 
CA741CS 
CA741S° 
CA741CS® 
CA748T 
CA748CT 
CA3401E 


RCA 
Direct 


Replacement 


CA748T 
CA108T 
CA108AT 
CA748C 
CA208T 
CA208AT 
CA308T 
CA308AT 
CA741T 
CA741CT 
CA741CS 
CA747T 
CA747CT 
CA747CE 
CA748T 
CA748CT 
CA748CS 
CA1458T 
CA1458S 
CA1558T 
CA2111AE 


RCA 
Direct 


Replacement 


CA108T 
CA108AT 
CA208T 
CA208AT 
CA308T 
CA308AT 


RCA Direct 
Replacement 


CA748CT 


CA741CT 
CA748CT 
CA748T 
CA741T 
CA748T 
CA1558T 


RCA Direct 


Replacement 


CA1458S 
CA741CT 
CA741CS 
CA747CE 
CA748CT 
CA748CS 
CA1558T 
CA741T 

CA748T 


RCA 
Direct 
Replacement 


CA748S 


CA748T 
CA108T 


Silicon (Cont'd) RCA 
General Direct 
Type No. __ Replacement 
SG108AT CA108AT 
SG201M CA748CS 
SG201T CA748CT 
SG208T CA208AT 
SG208AT CA208AT 
SG308T CA308T 
SG308AT CA308AT 
SG741M CA741S 
SG741T CA741T 
SG741CM CA741CS 
SG741CT CA741CT 
SG747T CA747T 
SG747CT CA747CT 
SG748M CA748S 
SG748T CA748T 
SG748CM CA748CS 
SG748CT CA748CT 
Solitron RCA Direct 
Type No. Replacement 
UC4741 CA741T 
UC4741C CA741CT 
Sprague RCA Direct 
Type No. Replacement 
ULN2171A CA2111AE 
ULN2114A CA3072 
ULN2124A CA3070 
ULN2127A CA3071 
ULN2741D CA741T 
ULN2747A CA747CE 
ULS2741D CA741CT 
Texas RCA 
Instruments Direct 
Type No. Replacement 
SN52108L CA108T 
SN52108AL CA108AT 
SN52558L CA1558T 
SN52558P CA1558S 
SN52741L CA741T 
SN52741P CA741S 
SN52747L CA747T 
SN52748L CA748T 
SN52748P CA748S 
SN72308L CA308T 
SN72308AL CA308AT 
SN72558L CA1458T 


Continued on reverse side 


® Can be substituted for the corresponding 
14-lead dual-in-line type by inserting device 
into 14-pin socket such that terminal No. 1 
of the CA741 coincides with socket terminal 
No. 3 of the type to be replaced. 
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2 R fF 
CA74ICS 


SOCKET FOR 14-LEAD 
TYPE 74I's 


Texas (Cont'd) RCA Texas (Cont'd) RCA 
Instruments Direct Instruments Direct 

Type No. Replacement Type No. Replacement 
SN72558P CA1458S SN72748P CA748CS 
SN72741L CA741CT SN76242 CA3070 
SN72741P CA741CS SN76243 CA3071 
SN72747 CA747CT SN76246 CA3072 
SN72748L CA748CT SN76266 CA3066 


Note: RCA types in TO-5 packages are also supplied with dual- 
in-line formed leads (‘‘DIL-CAN” package) and are designated 
with suffix letter (S). These types are both pin and electrical 


direct replacements for the corresponding 8-lead ‘‘Mini-Dip” 


dual-in-line types. 


Linear IC New Products Program 


The linear integrated circuits listed below are in development at the time of publication, and are scheduled for introduction 
during 1974. Additional circuits in earlier stages of development are also expected to become available prior to the reissuance 
of the DATABOOK. For further information concerning announcement schedules and product availability, contact your 
RCA representative or supplier. 


Consumer Types 


Description 
RC Stereo Decoder 


FM Detector and Limiter with Voltage Regulator 
RC Stereo Decoder with Regulator 


5-Watt Audio Amplifier 
5-Watt Audio Amplifier 
7-Watt Audio Amplifier 


TV Sound IF with Power Output Stage (up to 3 Watts) 


1st and 2nd PIX-IF Amplifier and AGC Keyer 
High-Gain Dual-Gate MOS/FET 


Industrial Types 


Similar 

Industry Type 
MC1310 
ULN2136 
uwA758/MC1311 
SN76013 
SN76023 
TBA810S 
MC1352 

3N211 


Second-Source Types (Samples® available 1st quarter ’74) 


Type No. 


CA101, CA101A 
CA107 

CA111 

CA124 

CA139 

CA201, CA201A 
CA207 

CA211 

CA224 

CA239 

CA301, CA301A 
CA307 

CA311 

CA324 

CA339 

CA710 

CA710C 

CA711 

CA711C 

CA723 

CA723C 


Description 

Operational Amplifiers 
Operational Amplifier 
Voltage Comparator 

Quad Operational Amplifier 
Quad Comparator 
Operational Amplifiers 
Operational Amplifier 
Voltage Comparator 

Quad Operational Amplifier 
Quad Comparator 
Operational Amplifiers 
Operational Amplifier 
Voltage Comparator 

Quad Operational Amplifier 
Quad Comparator 

Voltage Comparator 
Voltage Comparator 

Dual Voltage Comparator 
Dual Voltage Comparator 
Voltage Regulator 

Voltage Regulator 


Similar 

Industry Type 
LM101, LM101A 
LM107 

LM111 

LM124 

LM139 

LM201, LM201A 
LM207 

LM211 

LM224 

LM239 

LM301, LM301A 
LM307 

LM311 

LM324 

LM339 

LM710 

LM710C 

LM711 

LM711C 

LM723 

LM723C 


MINI-DIP Package Program (Samples® available 2nd quarter ’74) 


Type No. Type No. 
CA741M CA3080AM 
CA741CM CA3085M 
CA748M CA3085AM 
CA748CM CA3085BM 
CA1458M CA3094M 
CA1558M CA3094AM 
CA3080M CA3094BM 


® Because of the wide interest in new linear integrated circuits, RCA reserves the right to 
limit sample quantities. 
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Texas (Cont'd) 
Instruments 
Type No. 


2N76267 


SN76564 
SN76665 


RCA 
Direct 


Replacement 


CA3067 
CA3064 
CA3065 


RCA LINEAR IC PACKAGES AND LEAD FORMS 


8,—10, and 
8-Lead 10-Lead 12-Lead 12-Lead TO-5 
TO-5 “T” TO-5 “T"’ TO-5 “T" Formed 

(Spider) VI 


. Ox 


8-Lead 8-Lead 

Dual-In-Line Dual-In-Line 14-Lead Dual-In-Line 16-Lead Dual-In-Line 
(DIL-CAN) Ceramic Ceramic Frit-Seal ‘’F’’ Ceramic Frit-Seal ““F’’ 
> Frit-Seal “F’’ 


14-Lead Dual-In-Line 16-Lead Dual-In-Line 14-Lead 16-Lead 
Ceramic Welded-Seal Ceramic Welded Seal Dual-!n-Line Dual-In-Line 
aid ad aia Bs Plastic meY Plastic met 


14-Lead Quad-!In-Line 16-Lead Quad-In-Line 20-Lead Quad-In-Line 14-Lead Flat Package 
Plastic “O” Plastic ““O”’ Plastic ““Q” Ceramic “K"’ 
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Solid State 
Division 


Solid State Devices 


Operating Considerations 
1CE-402 


Operating Considerations for 
RCA Solid State Devices 


Solid state devices are being designed into an increasing 
variety of electronic equipment because of their high 
standards of reliability and performance. However, it is 
essential that equipment designers be mindful of good 
engineering practices in the use of these devices to achieve 
the desired performance. 

This Note summarizes important operating recommen- 
dations and precautions which should be followed in the 
interest of maintaining the high standards of performance of 
solid state devices. 

The ratings included in RCA Solid State Devices data 
bulletins are based on che Absolute Maximum Rating 
System, which is defined by the following Industry Standard 
(JEDEC) statement: 

Absolute-Maximum Ratings are limiting values of opera- 
ting and environmental conditions applicable to any electron 
device of a specified type as defined by its published data, 
and should not be exceeded under the worst probable 
conditions. 

The device manufacturer chooses these values to provide 
acceptable serviceability of the device, taking no responsi- 
bility for equipment variations, environmental variations, and 
the effects of changes in operating conditions due to 
variations in device characteristics. 

The equipment manufacturer should design so that 
initially and throughout life no absolute-maximum value for 
the intended service is exceeded with any device under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in Gevice charac- 
teristics. 

It is recommended that equipment manufacturers consult 
RCA whenever device applications involve unusual electrical, 
mechanical or environmental operating conditions. 


GENERAL CONSIDERATIONS 
The design flexibility provided by these devices makes 
possible their use in a broad range of applications and under 


many different operating conditions. When incorporating 
these devices in equipment, therefore, designers should 
anticipate the rare possibility of device failure and make 
certain that no safety hazard would result from such an 
occurrence. 

The small size of most solid state products provides 
obvious advantages to the designers of electronic equipment. 
However, it should be recognized that these compact devices 
usually provide only relatively small insulation area between 
adjacent leads and the metal envelope. When these devices 
are used in moist or contaminated atmospheres, therefore, 
supplemental protection must be provided to prevent the 
development of electrical conductive paths across the 
relatively small insulating surfaces. For specific information 
on voltage creepage, the user should consult references such 
as. the JEDEC Standard No. 7 “Suggested Standard on 
Thyristors,” and JEDEC Standard RS282 “Standards for 
Silicon Rectifier Diodes and Stacks”’. 

The metal shells of some solid state devices operate at the 
collector voltage and for some rectifiers and thyristors at the 
anode voltage. Therefore, consideration should be given to 
the possibility of shock hazard if the shells are to operate at 
voltages appreciably above or below ground potential. In 
general, in any application in which devices are operated at 
voltages which may be dangerous to personnel, suitable 
precautionary measures should be taken to prevent direct 
contact with these devices. 

Devices should not be connected into or disconnected 
from circuits with the power on because high transient 
voltages may cause permanent damage to the devices. 


TESTING PRECAUTIONS 


In common with many electronic components, solid-state 
devices should be operated and tested in circuits which have 
reasonable values of current limiting resistance, or other 
forms of effective current overload protection. Failure to 
observe these precautions can cause excessive internal heating 
of the device resulting in destruction and/or possible 
shattering of the enclosure. 
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TRANSISTORS WITH FLEXIBLE LEADS 

Flexible leads are usually soldered to the circuit 
elements. It is desirable in all soldering operations to provide 
some slack or an expansion elbow in each lead, to prevent 
excessive tension on the leads. It is important during the 
soldering operation to avoid excessive heat in order to 
prevent possible damage to the devices. Some of the heat can 
be absorbed if the flexible lead of the device is grasped 
between the case and the soldering point with a pair of pliers. 


TRANSISTORS WITH MOUNTING FLANGES 

The mounting flanges of JEDEC- type packages such as 
the TO-3 or TO-66 often serve as the collector or anode 
terminal. In such cases, it is essential that the mounting 
flange be securely fastened to the heat sink, which may be 
the equipment chassis. Under no circumstances, however, 
should the mounting flange be soldered directly to the heat 
sink or chassis because the heat of the soldering operation 
could permanently damage the device. 

Such devices can be installed in commercially available 
sockets. Electrical connections may also be made by 
soldering directly to the terminal pins. Such connections may 
be soldered to the pins close to the pin seals provided care is 
taken to conduct excessive heat away from the seals; 
otherwise the heat of the soldering operation could crack the 
pin seals and damage the device. 

During operation, the mounting-flange temperature is 
higher than the ambient temperature by an amount which 
depends on the heat sink used. The heat sink must have 
sufficient thermal capacity to assure that the heat dissipated 
in the heat sink itself does not raise the device mounting- 
flange temperature above the rated value. The heat sink or 
chassis may be connected to either the positive or negative 
supply. 

In many applications the chassis is connected to the 
voltage-supply terminal. If the recommended mounting 
hardware shown in the data bulletin for the specific 
solid-state device is not available, it is necessary to use either 
an anodized aluminum insulator having high thermal con- 
ductivity or a mica insulator between the mounting-flange 
and the chassis. If an insulating aluminum washer is required, 
it should be drilled or punched to provide the two mounting 
holes for the terminal pins. The burrs should then be 
removed from the washer and the washer anodized. To insure 
that the anodized insulating layer is not destroyed during 
mounting, it is necessary to remove the burrs from the holes 
in the chassis. 

It is also important that an insulating bushing, such as 
glass-filled nylon, be used between each mounting bolt and 
the chassis to prevent a short circuit. However, the insulating 
bushing should not exhibit shrinkage or softening under the 
operating temperatures encountered. Otherwise the thermal 
resistance at the interface between transistor and heat sink 
may increase as a result of decreasing pressure. 


PLASTIC POWER TRANSISTORS AND THYRISTORS 
RCA power transistors and thyristors (SCR’s and triacs) 
in molded-silicone-plastic packages are available in a wide 
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range of power-dissipation ratings and a variety of package 
configurations. The following paragraphs provide guidelines 
for handling and mounting of these plastic-package devices, 
recommend forming of leads to meet specific mounting 
requirements, and describe various mounting arrangements, 
thermal considerations, and cleaning methods. This informa- 
tion is intended to augment the data on electrical character- 
istics, safe operating area, and performance capabilities in the 
technical bulletin for each type of plastic-package transistor 
or thyristor. 


Lead-Forming Techniques 

The leads of the RCA VERSAWATT in-line plastic 
packages can be formed to a custom shape, provided they are 
not indiscriminately twisted or bent. Although these leads 
can be formed, they are not flexible in the general sense, nor 
are they sufficiently rigid for unrestrained wire wrapping 

Before an attempt is made to form the leads of an in-line 
package to meet the requirements of a specific application, 
the desired lead configuration should be determined, and a 
lead-bending fixture should be designed and constructed. The 
use of a properly designed fixture for this operation 
eliminates the need for repeated lead bending. When the use 
of a special bending fixture is not practical, a pair of 
long-nosed pliers may be used. The pliers should hold the 
lead firmly between the bending point and the case, but 
should not touch the case. 

When the leads of an in-line plastic package are to be 
formed, whether by use of long-nosed pliers or a special 
bending fixture, the following precautions must be observed 
to avoid internal damage to the device: 


1. Restrain the lead between the bending point and the 
plastic case to prevent relative movement between the 
lead and the case. 


2. When the bend is made in the plane of the lead 
(spreading), bend only the narrow part of the lead. 

3. When the bend is made in the plane perpendicular to that 
of the leads, make the bend at least 1/8 inch from the 
plastic case. 

4. Do not use a lead-bend radius of less than 1/16 inch. 


5. Avoid repeated bending of leads. 


The leads of the TO-220AB VERSAWATT in-line 
package are not designed to withstand excessive axial pull. 
Force in this direction greater than 4 pounds may result in 
permanent damage to the device. If the mounting arrange- 
ment tends to impose axial stress on the leads, some method 
of strain relief should be devised. 


Wire wrapping of the leads is permissible, provided that 
the lead is restrained between the plastic case and the point 
of the wrapping. Soldering to the leads is also allowed. The 
maximum soldering temperature, however, must not exceed 
275°C and must be epplied for not more than 5 seconds at a 
distance not less than 1/8 inch from the plastic case. When 
wires are used for connections, care should be exercised to 
assure that movement of the wire does not cause movement 
of the lead at the lead-to-plastic junctions. 
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The leads of RCA molded-plastic high-power packages 
are not designed to be reshaped. However, simple bending of 
the leads is permitted to change them from a standard 
vertical to a standard horizontal configuration, or conversely. 
Bending of the leads in this manner is restricted to three 
90-degree bends; repeated bendings should be avoided. 


Mounting 

Recommended mounting arrangements and suggested 
hardware for the VERSAWATT transistors are given in the 
data bulletins for specific devices and in RCA Application 
Note AN-4124. When the transistor is fastened to a heat sink, 
a rectangular washer (RCA Part No. NR231A) is recom- 
mended to minimize distortion of the mounting flange. 
Excessive distortion of the flange could cause damage to the 
transistor. The washer is particularly important when the size 
of the mounting hole exceeds 0.140 inch (6-32 clearance). 
Larger holes are needed to accommodate insulating bushings; 
however, the holes should not be larger than necessary to 
provide hardware clearance and, in any case, should not 
exceed a diameter of 0.250 inch. 

Flange distortion is alsc possible if excessive torque is 
used during mounting. A maximum torque of 8 inch-pounds 
is specified. Care should be exercised to assure that the tool 
used to drive the mounting screw never comes in contact 
with the plastic body during the driving operation. Such 
contact can result in damage to the plastic body and internal 
device connections. An excellent method of avoiding this 
problem is to use a spacer or combination spacer-isolating 
bushing which raises the screw head or nut above the top 
surface of the plastic body. The material used for such a 
spacer or spacer-isolating bushing should, of course, be 
carefully selected to avoid “cold flow” and consequent 
reduction in mounting force. Suggested materials for these 
bushings are diallphtalate, fiberglass-filled nylon, or fiber- 
glass-filled polycarbonate. Unfilled nylon should be avoided. 

Modification of the flange can also result in flange 
distortion and should not be attempted. The transistor 
should not be soldered to the heat sink by use of lead-tin 
solder because the heat required with this type of solder will 
cause the junction temperature of the transistor to become 
excessively high. 

The TO-220AA plastic transistor can be mounted in 
commercially available TO-66 sockets, such as UID 
Electronics Corp. Socket No. PTS-4 or equivalent. For 
testing purposes, the TO-220AB in-line package can be 
mounted in a Jetron Socket No. DC74-104 or equivalent. 
Regardless of the mounting method, the following 
precautions should be taken: 


1. Use appropriate hardware. 


2. Always fasten the transistor to the heat sink before the 
leads are soldered to fixed terminals. 

3. Never allow the mounting tool to come in contact with 
the plastic case. 

4. Never exceed a torque of 8 inch-pounds. 

5. Avoid oversize mounting holes. 

6. Provide strain relief if there is any probability that axial 


stress will be applied to the leads. 
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7. Use insulating bushings to prevent hot-creep problems. 
Such bushings should be made of diallphthalate, fiber- 
glass-filled nylon, or fiberglass-filled polycarbonate. 


The maximum allowable power dissipation in a_ solid 
state device is limited by the junction temperature. An 
important factor in assuring that the junction temperature 
remains below the specified maximum value is the ability of 
the associated thermal circuit to conduct heat away from the 
device. 


When a solid state device is operated in free air, without a 
heat sink, the steady-state thermal circuit is defined by the 
junction-to-free-air thermal resistance given in the published 
data for the device. Thermal considerations require that a 
free flow of air around the device is always present and that 
the power dissipation be maintained below the level! which 
would cause the junction temperature to rise above the 
maximum rating. However, when the device is mounted on a 
heat sink, care must be taken to assure that all portions of 
the thermal circuit are considered. 


To assure efficient heat transfer from case to heat sink 
when mounting RCA molded-plastic solid state power 
devices, the following special precautions should be 
observed: 


1. Mounting torque should be between 4 and 8 inch- 
pounds. 


2. The mounting holes should be kept as small as possible. 

3. Holes should be drilled or punched clean with no burrs or 
ridges, and chamfered to a maximum radius of 0.010 
inch. 

4. The mounting surface should be flat within 0.002 
inch/inch. 


5. Thermal grease (Dow Corning 340 or equivalent) should 
always be used on both sides of the insulating washer if 
one is employed. 


6. Thin insulating washers should be used. (Thickness of 
factory-supplied mica washers range from 2 to 4 mils). 
7. A lock washer or torque washer, made of material having 


sufficient creep strength, should be used to prevent 
degradation of heat sink efficiency during life. 


A wide variety of solvents is available for degreasing and 
flux removal. The usual practice is to submerge components 
in a solvent bath for a specified time. However, from a 
reliability stand point it is extremely important that the 
solvent, together with other chemicals in the solder-cleaning 
system (such as flux and solder covers), do not adversely 
affect the life of the component. This consideration applies 
to all non-hermetic and molded-plastic components. 


It is, of course, impractical to evaluate the effect on 
long-term transistor life of all cleaning solvents, which are 
marketed with numerous additives under a variety of brand 
names. These solvents can, however, be classified with 
respect to their component parts, as either acceptable or 
unacceptable. Chlorinated solvents tend to dissolve the outer 
package and, therefore, make operation in a humid atmos- 
phere unreliable. Gasoline and other hydrocarbons cause the 


inner encapsulant to swell and damage the transistor. Alcohol 

and unchlorinated freons are acceptable solvents. Examples 

of such solvents are: 

l. Preon TE 

2. Freon TE-35 

3. Freon TP-35 (Freon PC) 

4. Alcohol (isopropanol, methanol, and special denatured 
alcohols, such as SDA1, SDA30, SDA34, and SDA44) 
Care must also be used in the selection of fluxes for lead 

soldering. Rosin or activated rosin fluxes are recommended, 

while organic or acid fluxes are not. Examples of acceptable 
fluxes are: 

1. Alpha Reliaros No. 320-33 

Alpha Reliaros No. 346 

Alpha Reliaros No. 711 

Alpha Reliafoam No. 807 

Alpha Reliafoam No. 809 

Alpha Reliafoam No. 811-13 

Alpha Reliafoam No. 815-35 

Kester No. 44 

If the completed assembly is to be encapsulated, the 

effect on the molded-plastic transistor must be studied from 

both a chemical and a physical standpoint. 
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RECTIFIERS AND THYRISTORS 

A surge-limiting impedance should always be used in 
series with silicon rectifiers and thyristors. The impedance 
value must be sufficient to limit the surge current to the 
value specified under the maximum ratings. This impedance 
may be provided by the power transformer winding, or by an 
external resistor or choke. 

A very efficient method for mounting thyristors utilizing 
packages such as the JEDEC TO-S and “modified TO-5” is to 
provide intimate contact between the heat sink and at least 
one half of the base of the device opposite the leads. These 
packages can be mounted to the heat sink mechanically with 
glue or an epoxy adhesive, or by soldering. Soldering to the 
heat sink is preferable because it is the most efficient 
method. 

The use of a “‘self-jigging’” arrangement and a solder 
preform is recommended. Such an arrangement is illustrated 
in RCA Publication MHI-300B, ‘Mounting Hardware 
Supplied with RCA Semiconductor Devices”. If each unit is 
soldered individually, the heat source should be held on the 
heat sink and the solder on the unit. Heat should be applied 
only long enough to permit solder to flow freely. For more 
detailed thyristor mounting considerations, refer to Appli- 
cation Note AN3822, “Thermal Considerations in Mounting 
of RCA Thyristors”’. 


MOS FIELD-EFFECT TRANSISTORS 

Insulated-Gate Metal Oxide-Semiconductor Field-Effect 
Transistors (MOS FETs), like bipolar high-frequency 
transistors, are susceptible to gate insulation damage by the 
electrostatic discharge of energy through the devices. 
Electrostatic discharges can occur in an MOS FET if a type 
with an unprotected gate is picked up and the static charge, 
built in the handler’s body capacitance, is discharged through 


*Trade Mark: Emerson and Cumming, Inc. 
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the device. With proper handling and applications 
procedures, however, MOS transistors are currently being 
extensively used in production by numerous equipment 
manufacturers in military, industrial, and consumer applica- 
tions, with virtually no problems of damage due to 
electrostatic discharge. 

In some MOS FETs, diodes are electrically connected 
between each insulated gate and the transistor’s source. 
These diodes offer protection against static discharge and 
in-circuit transients without the need for external shorting 
mechanisms. MOS FETs which do not include gate- 
protection diodes can be handled safely if the following basic 
precautions are taken: 

1. Prior to assembly into a circuit, all leads should be kept 
shorted together either by the use of metal shorting 
springs attached to the device by the vendor, or by the 
insertion into conductive material such as “ECCOSORB* 
LD26” or equivalent. 

(NOTE: Polystyrene insulating “SNOW” is not suffi- 
ciently conductive and should not be used.) 

When devices are removed by hand from their carriers, 
the hand being used should be grounded by any suitable 
means, for example, with a metallic wristband. 

3. Tips of soldering irons should be grounded. 

Devices should never be inserted into or removed from 
circuits with power on. 


INTEGRATED CIRCUITS 

In any method of mounting integrated circuits which 
involves bending or forming of the device leads, it is 
extremely important that the lead be supported and clamped 
between the bend and the package seal, and that bending be 
done with care to avoid damage to lead plating. In no case 
should the radius of the bend be less than the diameter of the 
lead, or in the case of rectangular leads,such as those used in 
RCA 14-lead and 16-lead flat-packages, less than the lead 
thickness. It is also extremely important that the ends of the 
bent leads be straight to assure proper insertion through the 
holes in the printed-circuit board. 


COS/MOS (Complementary-Symmetry MOS) 
Integrated Circuits 


1. Handling 
All COS/MOS gate inputs have a resistor/diode gate 


protection network. All transmission gate inputs and all 
outputs have diode protection provided by inherent p-n 
junction diodes. These diode networks at input and output 
interfaces fully protect COS/MOS devices from gate-oxide 
failure (70 to 100 volt limit) for static discharge or signal 
voltage up to 1 to 2 kilovolts under most transient or 
low-current conditions. 

Although protection against 
provided by built-in circuitry, 
precautions should be taken: 


electrostatic effects is 
the following handling 


1. Soldering-iron tips and test equipment should be 
grounded. 
2. Devices should not be inserted in non-conductive 


containers such as conventional plastic snow or trays. 


ICE-402 


2. Operating 


Unused Inputs 

All unused input leads must be connected to either Vss 
or Vpp, whichever is appropriate for the logic circuit 
involved. A floating input on a high-current type, such as the 
CD4009A, CD4010A, not only can result in faulty logic 
operation, but can cause the maximum power dissipation of 
200 milliwatts to be exceeded and may result in damage to 
the device. Inputs to these types, which are mounted on 
printed-circuit boards that may temporarily become 
unterminated, should have a pull-up resistor to Vss or Vpp. 
A useful range of values for such resistors is from 0.2 to 1 


megohm. 
Input Signals 


Signals shall not be applied to the inputs while the device 
power supply is off unless the input current is limited to a 


steady state value of less than 10 milliamperes. 
Output Short Circuits 


Shorting of outputs to Vsg or Vpp can damage many of 
the higher-output-current COS/MOS types, such as the 
CD4007A, CD4009A, and CD4010A. In general, these types 
can all be safely shorted for supplies up to 5 volts, but will be 
damaged (depending on type) at higher power-supply 
voltages. For cases in which a short-circuit load, such as the 
base of a p-n-p or an n-p-n bipolar transistor, is directly 
driven, the device output characteristics given in the 
published data should be consulted to determine the 
requirements for a safe operation below 200 milliwatts. 

For detailed COS/MOS IC Handling Considerations, refer 
to Application Note ICAN-6000 “Handling Considerations 
for MOS Integrated Circuits”’. 
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SOLID STATE CHIPS 


Solid state chips, unlike packaged devices, are non- 
hermetic devices, normally fragile and small in physical size, 
and therefore, require special handling considerations as 
follows: 


1. Chips must be stored under proper conditions to insure 
that they are not subjected to a moist and/or contam- 
inated atmosphere that could alter their electrical, 
physical, or mechanical characteristics. After the shipping 
container is opened, the chip must be stored under the 
following conditions: 


A. Storage temperature, 40°C max. 
B. Relative humidity, 50% max. 
C. Clean, dust-free environment. 


2. The user must exercise proper care when handling chips 
to prevent even the slightest physical damage to the chip. 

3. During mounting and lead bonding of chips the user must 
use proper assembly techniques to obtain proper elec- 
trical, thermal, and mechanical performance. 

4. After the chip has been mounted and bonded, any 


necessary procedure must be followed by the user to 
insure that these non-hermetic chips are not subjected to 
moist or contaminated atmosphere which might cause 
the development of electrical conductive paths across the 
relatively small insulating surfaces. In addition, proper 
consideration must be given to the protection of these 
devices from other harmful environments which could 
conceivably adversely affect their proper performance. 


Linear IC 
Operational Amplifiers 


RGB 


Solid State 
Division 


Linear Integrated Circuits 


CA3080, CA3080S* 
CA3080A, CA3080AS* 


File No. 475 


RCA-CA3080 and CA3080A are Gateable-Gain Blocks which 
utilize the same unique OTA (Operational Transconductance 
Amplifier) concept first introduced in the RCA-CA3060. 


The CA3080 and CA3080A have Differential Input and a 
Single-Ended, Push-Pull, Class A Output. In addition, these 
types have an Amplifier Bias Input which may be used either 
for Gating or for Linear Gain Control. These types also have 
an High Output Impedance and their Transconductance (g,,) 
is directly proportional to the Amplifier Bias Current (lABC). 


The CA3080 and CA3080A are notable for their excellent 
Slew Rate (50V/us), which make them especially useful for 


*Formerly developmental type TA5816 


Operational Transconductance 


Amplifiers 
Gateable-Gain Blocks 


Features: Applications: 

= Slew rate (unity gain, compensated): 50 V/us = Sample and hold 
= Adjustable power consumption: 10uUW to 30 mW # Multiplex 

= Flexible supply voltage range: + 2 V to + 15V = Voltage follower 
= Fully adjustable gain: 0 to gmR_ limit = Multiplier 

= Tight gm spread: CA3080 (2:1), CA3080A (1.6: 1) = Comparator 

@ Extended gm linearity: 3 decades 

= 


Hermetic package: 8-lead TO-5 style 


Multiplex and Fast Unity-Gain Voltage Followers. These 
types are especially applicable for Multiplex applications 
because power is only consumed when the devices are in the 
“ON” Channel state. 

The CA3080A is rated for operation over the full military 
temperature range and its characteristics are specifically 
controlled for Sample-Hold applications in addition to the 
normal CA3080 functions. Fig. 21 illustrates a complete and 
economical Sample-Hold circuit utilizing the CA3080A and 
an RCA-3N138 MOS FET. This circuit provides an acquisi- 


tion time of 3 microseconds. 
—EZ&=£&=ZZZZ————SSESESEEET 


* Types CA3080S and CA3080AS are formed-lead (DIL-can) versions 
of the CA3080 and CA3080A, respectively; see page 23 for package 
photographs. 


MAXIMUM RATINGS, Absolute-Maximum Values at Ta = 25°C 


re 


DC Supply Voltage (between V* and V- terminals) ............... 36 V 
Differential Input VONAGE ...-cussrecexceaa ern ra ne da seek wee *5V 
TOP VIEW n 

DG INU VOHAUE 2224. beds vein d Sinn eeeee he beads 4a es Vi toV- 
LipUt SIGNAl CANTENE sca ccaccevedanenesaivaanesewneewune sia TmA 
Amoliier Bias CANTONE cone savadneredaduay ceeecvkeawhenen or 2mA 
Output Short-Circuit Duration®................. 0000 No limitation 
IOViER LNSSIOAUON vekea vn wiidckeou sc eede 6 ne ee wee é awe eee Re 125mW 

Temperature Range: 

Operating 

CGD caatcounecuiascennqensotbaatunseneies Oto+70 % 
OTE RLS i EE Br ne ieee CASOSOA, nacvacaonsevas ewe sadueseedesauens -55to+125 °C 
DUGV RUG Gc ccicy s ERK donovan spe ndbuaeeshnnewnee -65 to + 150 °C 


Fig. 1 - Functional diagram of CA3080 
and CA3080A. 


Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 in. (1.59 + 0.79 mm) 


1Oim Case Tor 106 MAK. <.ec6ceceene oe bew ees Raneane nce + 300 °C 
*Short circuit may be applied to ground or to either supply. 
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ELECTRICAL CHARACTERISTICS 
For Equipment Design CA3080 


Vt = 15V, V~=-15V Typical 
lABC =500nA Charac- 
Ty = 25°C 
(unless indicated 
otherwise) 


CHARACTERISTICS 


Input Offset Voltage 
Tq = 0 to 70°C 


Input Offset Current 


Input Bias Current 
Tq = 0 to 70°C 


Forward Transconductance 


(large signal) T= 0 to 70°C 


R, =0 
a = te) 
Ry =0, Ty, = 0 to 70°C 


Peak Output Current 


Peak Output Voltage: 


Positive 


Negative 
Amplifier Supply Current 
Device Dissipation 


Input Offset Voltage Sensitivity: 
Positive 


Negative 
Common-Mode Rejection Ratio 
Common-Mode Input-Voltage Range 


Input Resistance 


ELECTRICAL CHARACTERISTICS 


Typical Values Intended Only For Design Guidance CA3080 


Input Offset Voltage — Ipgc= 5uA 
Change in Vig between 
Input Offset Voltage Change lagc = 500nA — 


and Iago = OKA 


Peak Output Current 


_ Iago = OHA 6 


Peak Output Voltage: 
Positive 


— | =5uA 
Negative ABC 


lapc ~ 9, Vtp=9 44 
Lape = 0) Vp = 36V 


10 


Magnitude of Leakage Current 


Differential Input Current 12 lABC =0, VDIFE = 4V 13 


Amplifier Bias Voltage 


Slew Rate: 
Maximum (uncompensated) 


Unity Gain (compensated) 


Open-Loop Bandwidth 


Input Capacitance 


Output Capacitance 


Output Resistance 


19 f= 1MHz 


Input-to-Output Capacitance 


31 


CA3080 


ELECTRICAL CHARACTERISTICS 
For Equipment Design 


CHARACTERISTICS 


Input Offset Voltage 


Input Offset Voltage Change 


Input Offset Current 


Input Bias Current 


Forward Transconductance 
(large signal) 


Peak Output Current 


Peak Output Voltage: 
Positive 


Negative 


Positive 


Negative 
Amplifier Supply Current 


Device Dissipation 


Input Offset Voltage Sensitivity: 


Positive 


Negative 


Magnitude of Leakage Current 


Differential Input Current 


Common-Mode Rejection Ratio 


Common-Mode Input-Voltage Range 


Input Resistance 


ELECTRICAL CHARACTERISTICS 


CA3080A 


TEST CONDITIONS 


v*=15V,V~=-15V_ Typical 
lABC = 500uA Charac- 
T, = 25°C teristics 

A Curves 
(unless indicated 


otherwise) 


apc DHA 


Tp =—55 to + 125°C 


Change in Vio 
between 'ABC =500uA 


and lABC = 5uA 


Ta = —55 to +125 


7700 
T , =—55 to + 125°C 4000 


lABC =5yA, Ry = O 
R, =O 
R, = 0, T,= —55 to +125°C 


lage 9, Yap =e 


'apc = ° Voirr = 4V 


Typical Values Intended Only For Design Guidance 


Amplifier Bias Voltage 


Slew Rate: 
Maximum (uncompensated) 


Unity Gain (compensated) 
Open-Loop Bandwidth 
Input Capacitance 
Output Capacitance 


Output Resistance 


Input-to-Output Capacitance 


LIMITS 


9600 


CA3080A 
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INVERTING 


AMPLIFIER 
BIAS INPUT 


92CS-17587 


Fig. 2 - Schematic diagram for CA3080 and CA3080A. 


Typical Characteristics Curves for the CA3080 and CA3080A 
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Fig. 3 - Input offset voltage vs. amp- Fig. 4 - Input offset current vs. amp- 
lifier bias current. lifier bias current. 


33 


File No. 475 


CA3080 ._...... 


Typical Characteristics Curves for the CA3080 and CA3080A 
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Fig. 6 - Peak output current vs. amp- 


lifier bias current. 


Fig. 5 - Input bias current vs. amp- 


lifier bias current. 
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Fig. 8 - Amplifier supply current vs. 


amplifier bias current. 


Fig. 7 - Peak output voltage vs. amp- 


lifier bias current. 
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Typical Characteristics Curves and Test Circuits for the CA3080 and CA3080A 
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Fig. 9 - Total power dissipation vs. Fig. 10 - Leakage current test circuit. 
amplifier bias current. 


MAGNITUDE OF LEAKAGE CURRENT—nA 


* 
V7~=-I5V 
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AMBIENT TEMPERATURE (Ta)—C? 


eee Fig. 12 - Differential input current 
Fig. 11 - Leakage current vs. temperature. test circult. 
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Fig. 13 - Input current vs. input dif- Fig. 14 - Transconductance vs. amp- 
ferential voltage. lifier bias current. 
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Typical Characteristics Curves and Test Circuits for the CA3080 and CA3080A 
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Fig. 15 - Input resistance vs. amp- Fig. 16 - Amplifier bias voltage vs. 
lifier bias current. amplifier bias current. 
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vs. amplifier bias current. lifier bias current. 
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Fig. 19 - Input-to-output capacitance Fig. 20 - Input-to-output capacitance 
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Fig. 21 - Schematic diagram of the CA3080A in a sample- Fig. 22 - Schematic diagram of the CA3080 in a two-channe 
hold configuration. multiplex configuration. 
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Fig. 23 - Schematic diagram of the CA3080 and CA3080A in a unity-gain voltage follower configuration and associated waveform. 


Dimensional Outline 8-Lead Package JEDEC MO-002-AL 


NOTES 


PLANE \ 1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 
SEATING 


2. Leads at gauge plare within 0.007” (0.178mm) radius of True 
Position (TP) at maximum material condition. 


3. ~B applies between Lj and L2. ¢B2 applies between L2 and 
0.500’ (12.70mm) from seating plane. Diameter is uncontrolled 
in Ly and beyond 0.500" (12.70mm). 

4. Measure from Max. oD. 


5. Nj is the quantity of allowable missing leads. 


6. Nis the maximum quantity of lead pasitions. 


92CS-19431 
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Linear Integrated Circuits 


CA3060AD CA3060BD 
CA3SO060D CA3O60E 


16-LEAD DUAL-IN-LINE 
CERAMIC PACKAGE 


Active filters 
Comparators 
Gyrators 
Mixers 


Modulators 


FEATURES 
16-LEAD DUAL-IN-LINE 


PLASTIC PACKAGE 


RCA-CA3060AD, CA3060BD, CA3060D, and CA3060E, 
monolithic integrated circuits, are arrays of three independ- 
ent Operational Transconductance Amplifiers. This type of 
amplifier is a new circuit concept that has the generic 
characteristics of an operational voltage amplifier with the 
exception that the forward gain characteristic is best 
described by transconductance rather than voltage gain 
(open-loop voltage gain is the product of the transcon- 
ductance and the load resistance, g,,R,_). When operated into a 
suitable load resistor and with provisions for feedback, these 
amplifiers are well suited for a wide variety of operational- 
amplifier and related applications. In addition, the extremely 
high output impedance makes these types particularly well 
suited for service in active filters. 


The three amplifiers in the CA3060 family are identical 
push-pull Class A types which can be independently biased to 
achieve a wide range of characteristics for specific applica- 
tions. The electrical characteristics of each amplifier are a 
function of the amplifier bias current (Ia~gc). This feature 
offers the system designer maximum flexibility with regard 
to output current capability, power consumption, slew rate, 
input resistance, input bias current, and input offset current. 
The linear variation of the parameters with respect to bias 
and the ability to maintain a constant dc level between input 
and output of each amplifier also makes the CA3060 suitable 
for a variety of non-linear applications such as mixers, 
multipliers, and modulators. 


In addition; the types in the CA3060 family incorporate a 
unique Zener diode regulator system that permits current 
regulation below supply voltages normally associated with 
such systems. 
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Operational Transconductance 


Amplifier Arrays 
APPLICATIONS 


For low power conventional operational amplifier applications 


= Multiplexers 

# Multipliers 

@ Strobing and gating functions 
# Sample and hold functions 


@ Low power consumption — as low as 100 uW per amplifier 


Independent biasing for each amplifier 

High forward transconductance 

Programmable range of input characteristics 

Low input bias and input offset current 

High input and output impedance 

No effect on device under output short-circuit conditions 


Generic applications of the OTA are described in ICAN- 
6668, Applications of the CA3080 and CA3080A High- 


Zener diode bias regulator 


Performance Operational Transconductance Amplifiers. 


The CA3060AD, CA3060BD, and CA3060D are supplied in 
a hermetic 16-lead dua!-in-line ceramic package which can be 
operated over the full military temperature range, -55°C to 
+1250C. The CA3060E is supplied in a 16-lead dual-in-line 
plastic package and is operational from -409C to +85°C. 


OUTPUT No.| 

BIAS No.| 

NON-INV. INPUT No.! 
INV.INPUT No.1 

INV. INPUT No.2 
NON-INV. INPUT No.2 
BIAS No.2 


OUTPUT No.2 


TOP VIEW 


92SS-4106R2 


Fig.1—Functional block diagram for each type in the 
CA3060 family. 
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MAXIMUM RATINGS, Absolute Maximum Values at Tq = 25°C 


DC Supply Voltage (between Vt and V- terminals): 


CA3060AD, CA3060BD, CA3060E .............. 36V (+18V) 

CA OAC! estiesirerns ceesceesaewvesdhescese wre 14 V (£7V) 
Differential Input Voltage (each amplifier): 

CA3060AD, CA3060BD, CA3060E.................... +5V 

OOD one aa 6 NRE OM ee eee ee Ae eee eee aees +5V 
DG Inout Voltag® «svctseseisscd saws casas wees eee VT to V—- 
Input Signal Current (each amplifier of each type):......... +1 mA 
Amplifier Bias Current (each amplifier of each type)......... 2mA 
Bias Regulator Input Current............ 02 e ee eee ee eee -5 mA 


fe SRP eee we ems se HO 


Output Short-Circuit Duration* 


*Short circuit may be applied to ground or to either supply. 


ZENER BIAS REGULATOR 


INVERTING 
INPUT A 


NON- INVERTING 
INPUT O 


AMPLIFIER 
BIAS INPUT QO 


CA3060A 


Device Dissipation: 
Total Package of each type up to Ta = 75°C 
Above Ta = 96 C. ounenvuenodnaas Derate linearly 6.67 mW/°C 


Temperature Range: 


Operating — 

CA3060AD, CA3060BD, CA3060D............ -55 to +125°C 
BABOGUE 6nd eo 859 86821 OHSSE DSH SEE HA hi vase -40 to +85°9C 
Storage — 

CA3060AD, CA3060BD, CA3060D, 

CASOGOR saacdenrSeee hie vs ed ar ween niawees -65 to +150°C 


Lead Temperature (During Soldering): 
At distance 1/16 +1/32 in. (1.59 40.79 mm) 
from case for 10s max 


Cr 


OUTPUT * 


A INVERTING INPUT OF AMPLIFIERS 1, 2, AND 31S ON TERMINAL 
Nos. 13, 12 AND 4, RESPECTIVELY 


O NON-INVERTING 


INPUT OF AMPLIFIERS 1, 


2, AND 3 IS 


TERMINAL Nos. 14,11, AND 5, RESPECTIVELY 
* OUTPUT OF AMPLIFIERS 1, 2, AND 31S ON TERMINAL Nos. 16,9, 


AND 7, RESPECTIVELY 


C AMPLIFIER BIAS CURRENT OF AMPLIFIERS 1, 2, AND 3 1S ON 
TERMINAL Nos. 15, 10, AND 6, RESPECTIVELY 


NOTE: A complete schematic diagram of the OTA is shown on Page 6 


92CS-1I5860RI 


Fig.2—Simplified schematic diagram showing bias regulator and one operational transconductance amplifier for 


each type of the CA3060 family. 
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Fig.3—Input offset voltage vs. amplifier bias current. 
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Fig.4—Input offset current vs. amplifier bias current. 
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ELECTRICAL CHARACTERISTICS (CA3060D) 
For each amplifier at Ta = 259C, Vt =6 V, V-=-6 V 


TYPICAL LIMITS 


CHARACTER- 
ISTICS 
CURVES 


Amplifier Bias Current 


CHARACTERISTIC SYMBOL 


STATIC CHARACTERISTICS 


Peak Output Voltage: 
Positive 


Negative 


Input Offset-Voltage 
Sensitivity®: 
Positive 


Negative 


DYNAMIC CHARACTERISTICS (at 1 kHz unless specifi 


Forward Transconductance 
(large signal) 971 10a, b 0.3 3 


Common-Mode Rejection 


Ratio 
Common-Mode Input- 4.4 to -5.1 min. 4.3 to -5 min. 4.3 to -5 min 
Voltage Range VICR 4.7 to -5.3 typ. 4.6 to -5.2 typ. 4.6 to -5.2 typ 


Slew Rate (Test ckt., 
Fig. 13 


.?) 
Ss 
D 
D 
| 
~ 
i. 


Open-Loop (921) 


— 
Input Impedance 

Components: 

Resistance 12 800 


N 

co) 
Dlx x < < 3 
ro) 


o |=} — 

N [2 
N 
~s 


Output Impedance 
Components: 
Resistance 200 20 2 Mid 
ZENER BIAS REGULATOR CHARACTERISTICS (at Ta = 25°C, i2 = 0.1 mA 
MAX. 
Voltage Vz Temp. Coeff. = 3 mV/°C 72 Vv 
* Temperature-Coefficient; -2.2 mV/°C (at Vagc = 0.54 V, lage = V+ is reduced to 5 volts for V* sensitivity 
1 MA; -2.1 mV/9C (at Vage = 0.060 V, lage = 10 MA); -1.9 V- is reduced to -5 volts for V~ sensitivity 
mV/°C (at Vagc = 0.66 V, lage = 100 HA) in) V+ sensitivity inawrr= Solas Votrset tort V ane 6 ¥ supplice 
® Conditions for Input Offset Voltage and Supply Sensitivity : 1 volt 
(a) Bias current derived from the regulator with an appropriate Voffset - Voffset for -5 V and +6 V supplies 


resistor connected from terminal No. 1 to the bias terminal on V" sensitivity in UV/V = 


the amplifier under test --- 


1 volt 
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ELECTRICAL CHARACTERISTICS KeASOCOAD, CA3060BD, CA3060E) 
For each amplifier at Ta = 25°C, Vt = 15 V, V-=-15 V 


LIMITS 
Amplifier Bias Current 


TYPICAL (awe = 100 1A 
CHARACTER. [_ MIN. | TYP. MAX. | MIN.|TVP.[MAX._| MIN. | TYP. [MAX 


CHARACTERISTIC SYMBOL ISTICS CA3060AD UNITS 
CURVE CA3060BD CA3060BD 
CA3060E 


STATIC CHARACTERISTICS 
Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Peak Output Current 


Peak Output Voltage: 
Positive 


Negative 
Amplifier Supply 

Current (each amplifier) 
Pcwer Consumption 

(each amplifier) 


Input Offset-Voltage 
Sensitivity®: 
Positive AV} 9/Av* 


Negative AV) 9/AV 


Amplifier Bias Voltage* VABC 


DYNAMIC CHARACTERISTICS (at 1 kHz unless specified otherwise) 


page ie sahara +12 to -12 min. +12 to -12 min. +12 to -12 min. 
sane Shem +13 to -14 typ. +13 to -14 typ. +13 to -14 typ. 
Slew Rate (Test ckt., 
Fig. 13) 
Open-Loop (9721) 
Banawidth 
Input Impedance 
Components: 
Resistance 800 | 1600 


Capacitance at 1 MHz oc 


ZENER BIAS REGULATOR CHARACTERISTICS (at Ta= 25°C, 1D = 0.1 mA) 


MIN.| TYP. | MAX. 
Voltage 15 Temp. Coeff. = 3mvV/°C ; , 


Forward Transconductance 
(large signal) 


Common-Mode Rejection 
Ratio 


ue 


A 


Output Impedance 
Components: 


~ 


aa a ° 


Resistance 


D 
Oo 


Capacitance at 1 MHz 


*  Temperature-Coefficient; -2.2 mV/°C (at Vagc = 0.54 V, lage = V* is reduced to 13 volts for V* sensitivity 

1 UA; -2.1 mV/°C (at Vapc = 0.060 V, lage = 10 HA); -1.9 V- is reduced to —13 volts for V~ sensitivity 

mV/9C (at Vagc = 0.66 V, lagc = 100 WA) (b) V* sensitivity im GV Voffset - Voffset for +13 V and — 15 V supplies 
@ Conditions for Input Offset Voltage and Supply Sensitivity 1 volt 

(a) Bias current derived from the regulator with an appropriate Votfset - Voffset for —13 V and +15 V supplies 


resistor connected from terminal No. 1 to the bias terminal on V" sensitivity in UV/V = 


the amplifier under test --- 


1 volt 
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10 | SUPPLY VOLTAGE: 6V,V"=-6V 
+=15V, V~=-I5V 


10g} AMBIENT TEMPERATURE (Tag)=25°C|_] | J 
6| SUPPLY VOLTAGE: VeVi" =—6V 


INPUT BIAS CURRENT (Iyp)—pA 


INPUT BIAS CURRENT (Iz_) — »A 


2 4 6 8 2 4 68 2 4 6 8 
10 100 1000 : 
AMPLIFIER BIAS CURRENT (Ipgc)—pA AMBIENT TEMPERATURE (Ta) —°C 
Fig.5a—Input bias current vs. amplifier Fig.5b—/nput bias current vs. ambient 
bias current temperature. 


A 


<q 
i a 
! | 
i) 
= — 
° 3 
H H 
J 
w Ww 
= Ee 
2 3 
=i 
fo} 
1e) Dn 
fea) 
or =< 
— Ie 
= 2 
z ii 
Ww nd 
E 5 
x 
= rs) 
oO 
E = 
~ oa 
= i 
= 
> 
ra ro} 
x 4 
had Wi 
ma a 


Pp 
HEE 


0 
AMPLIFIER BIAS CURRENT (Iagc)—pA AMBIENT TEMPERATURE (Ta)—°C 5 s¢o8 
92CS-19615 
Fig.6a—Peak output current vs. ampli- Fig.6b—Peak output current vs. ambient 
fier bias current. temperature. 
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Fig.7—Peak output voltage vs. amplifier Fig.8a—Amplifier supply current (each 
bias current. amplifier) vs. amplifier bias cur- 
rent. 
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AMPLIFIER SUPPLY CURRENT (I,)— pA 


SUPPLY VOLTAGE: V+t=6V, V~=-6V 
V+t=15V,V~=—I5V 
-25 fe) 25 50 75 100 125 
AMBIENT TEMPERATURE (T,)—°C 


92CS-19606 


Fig.8b—Amplifier supply current (each 
amplifier) vs. ambient tempera- 
ture. 
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Fig.10a—Forward transconductance vs. 
amplifier bias current. 
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Fig.11—Forward transconductance vs. 
frequency. 
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SUPPLY VOLTAGE: vt=6V, V7=-6V 
Vt=15 V,V~=-I5V 
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AMPLIFIER 'BIRS CURRENT (Iagc)—pA 
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AMPLIFIER BIAS VOLTAGE (Vagc)— mV 


8 
1000 


Fig.9—Amoplifier bias voltage vs. ampli- 
fier bias current. 
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Fig.10b—Forward transconductance vs. 
ambient temperature. 
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Fig.12—Input resistance vs. amplifier bias 
current. 
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VZ is measured between terminals 1 and 8. 


VABC |S measured between terminals 15 and 8. 
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Fig.14—Output resistance vs. amplifier bias current. 
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[(Vt)-(V*) -0.7] 
lp 


VZ-VABC 


nz = 
[ABC 


» Rape = 


Supply Voltage: for both +6 V and +15 V. 


TYPICAL SLEW RATE TEST CIRCUIT PARAMETERS 
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Fig. 15—Bias regulator voltage vs. bias regulator current. 


OPERATING CONSIDERATIONS 


The CA3060 consists of three operational amplifiers similar 
in form and application to conventional operational ampli- 
fiers but sufficiently different from the standard operational 
amplifier (op-amp) to justify some explanation of their 
characteristics. The amplifiers incorporated in the CA3060 
are best described by the term Operational Transconductance 
Amplifier (OTA). The characteristics of an ideal OTA are 
similar to those of an ideal op-amp except that the OTA has 
an extremely high output impedance. Because of this 
inherent characteristic the output signal is best defined in 
terms of current which is proportional to the difference 
between the voltages of the two input terminals. Thus, the 
transfer characteristic is best described in terms of transcon- 
ductance rather than voltage gain. Other than the difference 
given above, the characteristics tabulated on pages 3 and 4 of 
this data bulletin are similar to those of any typical op-amp. 


The OTA circuitry incorporated in the CA3060 (See Fig. 16) 
provides the equipment designer with a wider variety of 


ha 


circuit arrangements than does the standard op-amp; because 
as the curves in the data bulletin indicate, the user may select 
the optimum circuit conditions for a specific application 
simply by varying the bias conditions of each amplifier. If 
low power consumption, low bias, and low offset current, or 
high input impedance are primary design requirements, then 
low current operating conditions may be selected. On the 
other hand, if operation into a moderate load impedance is 
the primary consideration, then higher levels of bias may be 
used. 


Bias Considerations for Op-Amp Applications 


The operational transconductance amplifiers allow the circuit 
designer to select and control the operating conditions of the 
circuit merely by the adjustment of the input bias current 
laBc: This enables the designer to have complete control 
over transconductance, peak output current and total power 
consumption independent of supply voltage. 


In addition, 
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Fig.16—Complete schematic diagram showing bias regulator and one of the three operational transconductance amplifiers. 


the high output impedance makes these 


amplifiers ideal for applications where current summing is 
involved. 


The design of atypical operational amplifier circuit (See Fig. 
17) would proceed as follows: 


92CS-19704 


Fig.17—20-dB amplifier using the CA3060. 


Circuit Requirements 

Closed loop voltage gain = 10 (20 dB) 
Offset voltage adjustable to zero 
Current drain as low as possible 
Supply voltage = +6 V 

Maximum input voltage = +50 mV 
Input resistance = 20 kQ2 

Load resistance = 20 k{2 

Device: CA3060 


Calculation 


1: 


Required transconductance g?1. 

Assume that the open loop gain Ago, must be at least ten 
times the closed loop gain. Therefore, the forward 
transconductance required is given by 
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921 = AoL/RL 


= 100/18 kQ 


= 5.5 mmho 


(Ry = 20 kQ in parallel with 200 kQ2 


=~ 18 kQ) 


. Selection of suitable amplifier bias current. 


The amplifier bias current is selected from the minimum 
value curve of transconductance (Fig. 10a) to assure that 
the amplifier will provide sufficient gain. For the required 
921 Of 5.5 mmho an amplifier bias current |~agco of 20 uA 
is suitable. 


. Determination of Output Swing Capability. 


For a loop gain of 10 the output swing is +0.5 V and the 
peak load current 25 uA. However, the amplifier must 
also supply the necessary current through the feedback 
resistor and for Rg = 20 k{2 than Re = 200 kQ if Ag, = 
10. Therefore, the feedback loading = 0.5/200 kQ. = 2.5 uA. 


The total amplifier current output requirements are, 
therefore, +27.5 wA. Referring to the data given in Fig. 6a 
we see that for an amplifier bias current of 20 uA the 
amplifier output current is +40 wA. This is obviously 
adequate and it is not necessary to change the amplifier 
bias current lagc. 


. Calculation of bias resistance. 


For minimum supply current drain the amplifier bias current 
!apc should be fed directly from the supplies and not 
from the bias regulator. The value of the resistor Rape 
may be directly calculated using Ohm’s law. 


OS, a PU NG, 587 


rR... - SUP - VABC 
ABC nee 


ss _ 12-0.63 
ABC 90 x 10-6 


= 568.5 kQ2 or = 560 kQ 


5. Calculation of offset adjustment circuit. 
In order to reduce the loading effect of the offset 
adjustment circuit on the power supply, the offset control 
should be arranged to provide the necessary offset 
current. The source resistance of the non-inverting input is 
made equal to the source resistance of the inverting input. 


6 
20 x 200 x 10 ohms _ 18 kQ 
220 x 103 


Because the maximum offset voltage is 5 mV and an 
additional increment due to the offset current (Fig. 4) 
flowing through the source resistance 


(i.e. 200 x 10°9 x 18 x 103 volts), therefore, 
the Offset Voltage Range = 5 mV + 3.6 mV = +8.6 mV 


The current necessary to provide this offset is 


8.6 x 10°3 


raat or 0.48 vA 
x 


With a supply voltage of +6 V, this current can be provided 
by a 10 MQ2 resistor. However, the stability of such a resistor 
is often questionable and a more realistic value of 2.2 MQ 
was used in the final circuit. 


OTHER CONSIDERATIONS 
Capacitance Effects 


The CA3060 is designed to operate at such low power levels 
that high impedance circuits must be employed. In designing 
such circuits, particularly feedback amplifiers, stray circuit 
capacitance must always be considered because of its adverse 
effect on frequency response and stability. For example a 
10-k{2 load with a stray capacitance of 15 pF has a time 
constant of 1 MHz. Fig. 18 illustrates how a 10-kQ. 15-pF 
load modifies the frequency characteristic. 


@ 
ac) 
| 
= 
<a 
oO 
WwW 
= 
= 
<a 
4 
ve) 
x 


92CS-15884R! 


Fig.18—Effect of capacitive loading on frequency response. 


Capacitive loading also has an effect on slew rate; because the 
peak output current is established by the amplifier bias 
current, | ~pc (see Fig. 6a), the maximum slew rate is limited 
to’ the maximum rate at which the capacitance can be 
charged by the Iay,y. Therefore, 


SR = dV/dt = loy/C 


where C,_is the total load capacitance including strays. This 
relationship is shown graphically in Fig. 19. When measuring 
slew rate for this data bulletin, care was taken to keep the 
total capacitive loading to 13 pF. 


Phase Compensation 


In many applications phase compensation will not be 
required for the amplifiers of the CA3060. When needed, 
compensation may easily be accomplished by a simple RC 
network at the input of the amplifier as shown in Fig. 13. 
The values given in Fig. 13 provide stable operation for the 
critical unity gain condition, assuming that capacitive loading 
on the output is 13 pF or less. Input phase compensation is 
recommended in order to maintain the highest possible slew 
rate. 

In applications such as integrators, two OTAs may be 
cascaded to improve current gain. Compensation is best 
accomplished in this case with a shunt capacitor at the 
output of the first amplifier. The high gain following 
compensation assures a high slew rate. 


APPLICATIONS 


Having determined the operating points of the CA3060 
amplifiers, they can now function in the same manner as 
conventional op-amps, and thus, are well suited for most 
op-amp applications, including inverting and non-inverting 
amplifiers, integrators, differentiators, summing amplifiers 
etc. 


TRI-LEVEL COMPARATOR 


Tri-level comparator circuits are an ideal application for the 
CA3060 since it contains the requisite three amplifiers. A 
tri-level comparator has three adjustable limits. If either the 
upper or lower limit is exceeded, the appropriate output is 
activated until the input signal returns to a selected 
intermediate limit. Tri-level comparators are particularly 
suited to many industrial control applications. 
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Fig.19—Effect of load capacitance on slew rate. 
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Circuit Description 


Fig. 20 shows the block diagram of a tri-level comparator 
using the CA3060. Two of the three amplifiers are used to 
compare the input signal with the upper-limit and lower- 
yr 
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WHEN UPPER 
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REFERENCE VOLTAGE 


INPUT SIGNAL REACHED 


INTERMEDIATE-LIMIT. 
REFERENCE VOLTAGE 


LOWER LIMIT 
REFERENCE VOLTAGE 


POSITIVE 

OUTPUT 
WHEN LOWER 
LIMIT IS 
REACHED 


V 92CS-19609 


Fig.20—Functional block diagram of a tri-level comparator. 


limit reference voltages. The third amplifier is used to 
compare the input signal with a selected value of inter- 
mediate-limit reference voltage. By appropriate selection or 
resistance ratios this intermediate-limit may be set to any 
voltage between the upper-limit and lower-limit values. The 
output of the upper-limit and lower-limit comparator sets the 
corresponding upper or lower-limit flip-flop. The activated 
flip-flop retains its state until the third comparator (inter- 
mediate-limit) in the CA3060 initiates a reset function, 
thereby indicating that the signal voltage has returned to the 
intermediate-limit selected. The flip-flops employ two 
CA3086 transistor-array IC’s, with circuitry to provide 
separate “SET” and ‘‘POSITIVE OUTPUT” terminals. 


CA3060A 


The circuit diagram of a tri-level comparator appears in Fig. 
21. Power is provided for the CA3060 via terminals 3 and 8 
by +6-volt supplies and the built-in regulator provides 
amplifier-bias-current (I~gc) to the three amplifiers via 
terminal 1. Lower-limit and upper-limit reference voltages are 
selected by appropriate adjustment of potentiometers R1 
and R2, respectively. When resistors R3 and R4 are equal in 
value (as shown), the intermediate-limit reference voltage is 
automatically established at a value midway between the 
lower-limit and upper-limit values. Appropriate variation of 
resistors R3 and R4 permits selection of other values of 
intermediate-limit voltages. Input signal (Es) is applied to the 
three comparators via terminals 5, 12, and 14. The “SET” 
output lines trigger the appropriate flip-flop whenever the 
input signal reaches a limit value. When the input signal 
returns to an intermediate-value, the common flip-flop 
“RESET” line is energized. The loads in the circuits, shown 
in Fig. 21 are 5-V, 25-mA lamps. 


Active Filters — Using the CA3060 as a Gyrator 


The high output impedance of the OTAs makes the CA3060 
ideally suited for use as a gyrator in active filter applications. 
Fig. 22 shows two OTAs of the CA3060 connected as a 
gyrator in an active filter circuit. The OTAs in this circuit can 
make a 3-4F capacitor function as a floating 10-kilohenry 
inductor across Terminals A and B. The measured O of 13 (at 
a frequency of 1 Hz) of this inductor compares favorably 
with a calculated Q of 16. The 20-kilohm to 2-megohm 
attenuators in this circuit extend the dynamic range of the 
OTA by a factor of 100. The 100-kilohm potentiometer, 
across V+ and V’, tunes the inductor by varying the 921 of 
the OTAs, thereby changing the gyration resistance. 
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Fig.21—Tri-level comparator circuit. 
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Fig.22—Two operational transconductance amplifiers of the 
CA3060 connected as a gyrator in an active filter 
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Fig.23—Three-channel multiplexer. 
THREE CHANNEL MULTIPLEXER 


Fig. 23 shows a schematic of a three channel multiplexer 
using a single CA3060 and a 3N138 MOS/FET as a buffer 
and power amplifier. 


When the CA3060 is connected as a high-input impedance 
voltage follower, and strobe “ON,” each amplifier is 
activated and the output swings to the level of the input of 
that amplifier. The cascade arrangement of each CA3060 
amplifier with the MOS/FET provides an open loop voltage 
gain in excess of 100 dB, thus assuring excellent accuracy in 
the voltage follower mode with 100% feedback. 


Operation at +6 volts is also possible with several minor 
changes. First, the resistance in series with amplifier bias 
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current (laBc) terminal of each amplifier should be 
decreased to maintain 100 wA of strobe—‘’ON” current at 
this lower supply voltage. Second, the drain resistance for the 
MOS/FET should be decreased to maintain the same value of 
source current. The low cost dual-gate protected MOS/FET, 
RCA-40841, may be used when operating at the low supply 
voltage. 

The phase compensation network consists of a single 39002 
resistor and a 1000-pF capacitor, located at the interface of 
the CA3060 output and the MOS/FET gate. The bandwidth 
of the system is 1.5 MHz and the slew rate is 0.3 volts/ysec. 
The system slew rate is directly proportional to the value of 
the phase compensation capacitor. Thus, with higher gain 
settings where lower values of phase compensation capacitors 
are possible, the slew rate is proportionally increased. 


NON LINEAR APPLICATIONS 
AM Modulator (Two-Quadrant Multiplier) 


Fig. 24 shows Amplifier No. 3 of the CA3060 used in an AM 
modulator or 2-quadrant multiplier circuit. When modulation 
is applied to the amplifier bias input, Terminal B, and the 
carrier frequency to the differential input, Terminal A, the 
waveform, shown in Fig. 24, is obtained. Fig. 24 is a result of 
adjusting the input offset control to balance the circuit so 
that no modulation can occur at the output without a carrier 
input. The linearity of the modulator is indicated by the 
solid trace of the superimposed modulating frequency. The 
maximum depth of modulation is determined by the ratio of 
the peak input modulating voltage to Vo 

The two-quadrant multiplier characteristic of this modulator 
is easily seen if modulation and carrier are reversed as shown 
in Fig. 24. The polarity of the output must follow that of the 
differential input; therefore, the output is positive only 
during, the positive half cycle of the modulation and negative 
only in the second half cycle. Note, that both the input and 
output signals are referenced to ground. The output signal is 
zero when either the differential input or | agc are zero. 
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Fig.24—Two-quadrant multiplier circuit using the CA3060 
with associated waveforms. 
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Four-Quadrant Multiplier 


The CA3060 is also useful as a four-quadrant multiplier. A 
block diagram of such a multiplier, utilizing Amplifier Nos. 
1, 2, and 3, is shown in Fig. 25 and a typical circuit is shown 
in Fig. 26. The multiplier consists of a single CA3060 and, as 
in the two-quadrant multiplier, exhibits no level shift 
between input and output. In Fig. 25, Amplifier No. 1 is 
connected as an inverting amplifier for the X-input signal. 
The output current of Amplifier No. 1 is calculated as 


follows: 

Io (1) = [-Vyx] [994(1)] (Eq.3) 
Ampl. No. 2 is a non-inverting amplifier so that 

Io(2) = [Vy] [994(2)] (Eq. 4) 


Because the amplifier output impedances are high, the load 
current is the sum of the two output currents, for an output 
voltage 


Vo = VxRi [921(2) - 994(1)] (Eq. 5) 


The transconductance is approximately proportional to the 
amplifier bias current; therefore, by varying the bias current 
the g91 Is also controlled. Amplifier No. 2 bias current is 
proportional to the Y-input signal and is expressed as 


(V-)+ Vy 


l cp ee (Eq. 6) 
ABC(2) Ry 

Hence, 
991 (2)*k [(V-)+ Vy]. (Eq. 7) 


Bias for Amplifier No. 1 is derived from the output of 
Amplifier No. 3 which is connected as a unity-gain inverting 
amplifier. IABC(1): therefore, varies inversely with Vy. 
And by the same reasoning as above 


g91(1) ~k [(V-)-Vy]. (Eq. 8) 


Combining equation 5, 7, and 8 yields: 


Vo~Vx eke Ri [(V-) + Vy] : [(V-) -Vy] or 
Vo © 2k Ry Vy Vy 


Fig. 26 shows the actual circuit including all the adjustments 
associated with differential input and an adjustment for 
equalizing the gains of Amplifiers No. 1 and No. 2. 
Adjustment of the circuit is quite simple. With both the X 
and Y voltages at zero, connect Terminal 10 to Terminal 8. 
This procedure disables Amplifier No. 2 and _ permits 
adjusting the offset voltage of Amplifier No. 1 to zero by 
means of the 100-k{2 potentiometer. Next, remove the short 
between Terminals 10 and 8 and connect Terminal 15 to 
Terminal 8. This step disables Amplifier No. 1 and permits 
Amplifier No. 2 to be zeroed with the other potentiometer. 
With AC signals on both the X and Y input, R3 and R11 are 
adjusted for symmetrical output signals. Fig. 27 shows the 
output waveform with the multiplier adjusted. The voltage 
waveform in Fig. 27a shows suppressed carrier modulation of 
1-kHz carrier with a triangular wave. 


— CA3060A 


— 92CS -15862 


Fig.25—Four-quadrant multiplier using the CA3060. 


Figures 27b and 27c, respectively, show the squaring of a 
triangular wave and a sine wave. Notice that in both cases the 
Outputs are always positive and return to zero after each 
cycle. 
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Fig.27—Voltage waveforms of four-quadrant 


multiplier — circuit. 
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DEFINITIONS OF TERMS 


Amplifier Bias Current (I~ gc) - The current supplied to the 
amplifier bias terminal of each amplifier to establish its 
operating point. 


Amplifier Supply Current (Iq) - The current drawn by each 
operating amplifier from the positive supply source. The 
total supply current which includes the sum of the amplifier 
supply current, the amplifier bias currents, and the bias 
regulator current is not to be mistaken for the amplifier 
supply current. 


Bias Regulator Current (Ij) - The current flowing from 
Terminal 2, set by an external source, which establishes the 
operating conditions of the bias regulator. 


Bias. Terminal Voltage (Vapc) - The voltage existing 
between any amplifier bias terminal and Terminal 8. 


Peak Output Current (IQ py) - The maximum current which 
will be either drawn from a short circuit on the output of 
each amplifier (positive Ig) or the maximum current 
delivered into a short circuit load (negative |G). Peak-to-peak 
current swing is twice the peak output current (IQyy). 


Peak Output Voltage (Voy) - The maximum positive voltage 
swing (Voyt) or the maximum negative voltage swing 
(Von) for a specific supply voltage and amplifier bias. 


Power Consumption (P): The product of the sum of the 
supply voltages and the sum of each of the amplifier supply 
currents = [(V+) + (V-)] [Zla]. This is not the total power 
consumed by an operating circuit. The power in the regulator 
must also be included for total power consumed. 

Zener Regulator Voltage (Vz) - The voltage, across Terminals 
1 and 8, measured with current flowing in the bias regulator. 
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File No. 537 CA3060A 


DIMENSIONAL OUTLINES 


Se? 


BASE PLANE I 

\ 1T, A 
SEATING PLANE ie 
GAUGE PLANE Ay L 


By) B : 
INDEX AREA a 
( a i {tv 
BOTTOM VIEW El E ey 
N al 
C 92SS-4411RI 
16-LEAD DUAL-IN-LINE 16-LEAD DUAL-IN-LINE 
PLASTIC PACKAGE CERAMIC PACKAGE 
JEDEC MO-001-AC JEDEC MO-001-AE 


MILLIMETERS 
OTE ain _| 


NOTES: 

1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 

2. Leads within .005” radius of True Position (TP) at gauge plare 
with maximum material condition and unit installed. 

3. eg applies in zone Lz when unit installed. 

4. Gapplied to spread leads prior to installation. 

5. N is the maximum quantity of lead positions. 

6. Nj is the quantity of allowable missing leads. 


DT 


NGAI 
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Division 
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Linear Integrated Circuits 


Monolithic Silicon 


CA3078S CA3078T 
CA3078AS CA3078AT 


Features: 


fr 


8-LEAD TO-5 

with Dual-In-Line 

Formed Leads 

(““S"’ Suffix) 
H-1787 


Applications: 


8-LEAD TO-5 
(“T” Suffix) 
H-1528 


® Instrumentation 
® Telemetry 


The RCA CA3078T* and CA3078AT4 are high-gain 
monolithic operational amplifiers which can deliver milli- 
amperes of current yet only consume microwatts of standby 
power. Their operating points are externally adjustable and 
frequency compensation may be accomplished with one 
external capacitor. The CA3078T and CA3078AT provide 
the designer with the opportunity to tailor the frequency 
response and improve the slew rate without sacrificing 
power. Operation with a single 1.5-volt battery is a practical 
reality with these devices. 


* 


Formerly developmental type TA5807 
4 Formerly developmental type TA5807X 


iy 


NON - 
INVERTING 


Onin 


® Low standby power: as low as 700 nW 

= Wide supply voltage range: +0.75 to +15 V 
® High peak output current: 6.5 mA min. 

# Adjustable quiescent current 

® Output short-circuit protection 


® Portable electronics 
® Medical electronics 


ai) 


COMPENSATION 


Micropower Operational Amplifier 


TOP VIEW 
COMPENSATION (8) TAB 


NOTE: PIN 8 IS INDICATED BY THE CASE INDEX TAB 
92CS-17552RI 


Fig.1-Functional diagram of the CA3078T 
and CA3078AT. 


The CA3078AT is a premium device having a supply voltage 
range of vi 0.75V to V* 15V and an operating 
temperature range of -55°C to +125°C. The CA3078T has 
the same lower supply voltage limit but the upper limit is vt 
= +6V and V-=-6V. The operating temperature range is from 
0°C to +70°C. 


The CA3078 and CA3078A are supplied in either the 
standard 8-lead TO-5 package (’’T”’ suffix), or in the 
8-lead dual-in-line formed-lead ‘‘DIL-CAN” package (“S” 
suffix). 


vt 
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Qls 
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Fig.2-Schematic diagram of the CA3078T and CA3078AT. 
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ELECTRICAL CHARACTERISTICS 
For Equipment Design 


TEST CA3078AT LIMITS CA3078T LIMITS 


fi 
+ 


jo) fo) 


Input Offset Current 


E 
nN 
—_ 
ro) 
fo) 
ee) ee) 
2) oO 
i+ 
| Ww 0 
‘55 fon) 
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oO 

ro) 

—_ 

Ww 
OV op a| ao Saal 
oO] o =a k= o 


CHARACTERISTICS | |SYMBOLS CONDITIONS T = 5.1 MQ, 1g = 20 uA U 
Ta = Oto N 
& | Rg [Ri Ta = 25°C Tp = 25°C 70°C _ 
Vv KQ. 1 KQ TYP |]MAX MAX YP 
eee ec ee 2 
<io| - | - [or] a5] - | a5] -| 13 45] — | 5| mv 
input Offset Current tio | «| [= P= = oso ast = sof = ef a2 a0] a 
input Bis Current ip | | (= P= 7 ef sof eof 70 — | 200] na 
[= [ao 92[ roo] = [90 [aa 92 ae oe 
[Total Guiessent Current tg | (= P= P= fof 8 ae roo] 30 [sof ea 
[Device Dissipation [Pp | «| [= [= | | 280 [300 | — | a0[ — | 1200[ te60| — | 1800] ew 
6[ = [So [s5iftss [= | 5 [= Pet eal Peep Tv 
-5,5 -5 -5.5 -5 | 
ee — ves Ene : = 5 = 4 - , 
Range +58 +5 +5.8 +5 
| so] iis | —- | - | - {| so] sso] - | -][ - | ab | 
0 ee 
Input Offset Voltage Sensitivity: 
Positive 76 | 105 93 
= uV/V 
= fanoan [4 | [= [oem | [= [= Pel ef 
| Aon | 
to | 
| = CMRR 


F 
Ny) A. 
NID 


MAXIMUM RATINGS, Absolute Maximum Values at T , = 25°C CA3078AT CA3078T 
DC Supply Voltage (between Vt andV terminal... . oe ee ce ee cc ee ee ee 36V 14V 
Differential Input Voltage .. ee ee eee +6V +6V 
DG input Voltage Jog wend RW Re ERR RRND OO ERED RR MERE KO HT EOE OSS vt to Vv" VT to Vv 
input Signal Current: . ow we ee ee ee eee eee eee ee RD eS EDO 0.1 mA 0.1 mA 
Output Short-Circuit Duration* No Limitation No Limitation 
Device Dissipation... po uw genase wand ane e Oo bee ERE ROMER EER MER w 250 mW (up to 125°C) 500 mW (up to 70°C) 
Temperature Range: 

CGCNOG «2 ocd me Sha 58 o Ok RE SE Se ee EHLE OS RE OE Rw wD Oe -55 to +125°C 0 to +70°C 

Slerede c.o ose e OSs eS 6 bG CES Ee ROSE LOS Oe be Yee weed -65 to +150°C -65 to +150°C 
Lead Temperature (During Soldering): 

At distance 1/16 £1/32 in. (1.59 40.79 mm) 

from case for TOsiiniax, « «© &aSe ee Hien we sma ee he ROR Bw we eS ew BS +300°C +300°C 


*Short circuit may be applied to ground or to either supply. 
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ELECTRICAL CHARACTERISTICS, at tn 25°C 
Typical Values Intended Only for Design Guidance 


TYPICAL VALUES 
CHARACTERISTICS vt =+1.3V, . T5V, 3V, vt =0.75V, CHARACTERISTICS 
SYMBOLS V"=-1.3V ; V~=-0.75V CURVES 
Roey = 2 M22 


TEST 
CONDITIONS 


Input Offset Voltage Drift AV) 0/AT pa Rs S10 KQ2 
Input Offset Current Drift AV} O/ 
Open-Loop Bandwidth BWoL 


Slew Rate: 
Unity Gain 
Comparator 


10% to 90% 
Transient Response Rise Time 3 2.5 2.0 Us 


a 
ee OE 
Paso OC 


Equiv. Input Noise Voltage en) (10 Hz) 
Equiv. Input Noise Current in (10 Hz) Rs = 1 MQ 


CHARACTERISTICS SYMBOLS 


AT A 
SR 
O 
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SUPPLY VOLTS Vt=+6, V~=—6 
AMBIENT TEMPERATURE (T, )= 25°C 
SOURCE RESISTANCE (Rs) £10 KQ 
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Fig.3 — Input offset voltage vs. total quiescent current. 
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Fig.5 — Input bias current vs. total quiescent current. 
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Fig.7 — Bias-setting resistance vs. total quiescent current. 
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SUPPLY VOLTS Vt+=+6, V~=—6 | 
AMBIENT TEMPERATURE (Ta) =25°C [4 
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Fig.4 — Input offset current vs. tota/ quiescent current. 
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Fig.6 — Open-loop voltage gain vs. total quiescent current. 
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Fig.8 — Maximum output current vs. total quiescent current. 
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Fig.9 — Output voltage swing vs. total quiescent current. 
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Fig.11 — Open-loop voltage gain vs. frequency 
for 1Q = 100 LA — CA3078T. 
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SUPPLY VOLTS =V*=6, V7=~6 
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Fig.12 — Open-loop voltage gain vs. frequency 
for !Q = 20 UWA — CA3078AT. 
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Fig.10 — Output and common-mode voltage vs. supply voltage. 
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Fig.13 — Input offset voltage vs. temperature. 
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Fig.14 — Input offset current vs. temperature. 
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Fig.16 — Open-loop voltage gain vs. temperature. 
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Fig.18 — Equivalent input noise voltage vs. frequency. 
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Fig.15 — Input bias current vs. temperature. 
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Fig.17 — Total quiescent current vs. temperature. 
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Fig.19 — Equivalent input noise current vs. frequency. 
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Fig.20 — Slew rate vs. closed-loop gain 
for 1g = 100 UA — CA3078T. 
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Fig.22 — Transient response and slew-rate, 
unity gain (inverting) test circuit. 
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Fig.24 — Phase compensation capacitance 
vs. closed-loop gain — CA3078T. 
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SUPPLY VOLTS: V+ = +6, V = -6 
QUIESCENT CURRENT (Ig) = 20 uA 
AMBIENT TEMPERATURE (Ta) = 25 C 

LOAD IMPEDANCE: R, = 10 K22, Cy = 100 pF 
FEEDBACK RESISTANCE (Rf) = 0.1 M&2 
OUTPUT VOLTAGE (Vopp) = 10 V 
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Fig.21 — Slew rate vs. closed-loop gain 


for !Q = 20 UA — CA3078AT. 
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Fig.23 — Slew, rate, unity gain (non-inverting) test circuit. 
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CAPACITOR 

\ COMPENSATION 

(BETWEEN TERMINALS | & 8) 
| 


ro) 
» 7@oO 


CAPACITOR-RESISTOR 
COMPENSATION 


LOAD IMPEDANCE: R, = 10 K{2, Cy = 100 pF 
FEEDBACK RESISTANCE (RF) = 0.1 M&2 
OUTPUT VOLTAGE (Vopp) = 100 mV 


Ry DETERMINED FOR TRANSIENT 
RESPONSE WITH 10% OVERSHOOT 
ON A 100 mV OUTPUT SIGNAL 

(Ry x Cy = 2x 106) 


0 10 20 30 40 50 60 70 80 90 
CLOSED-LOOP NONINVERTING VOLTAGE GAIN—— dB 


0 6 I9l 297 40 50 60 70 80 90 
CLOSED-LOOP INVERTING VOLTAGE —— dB 92CS-I9590 


Fig.25 — Phase compensation capacitance 
vs. closed-loop gain — CA3078AT. 
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CA3078 


Table | - Unity-gain slew rate vs. compensation — CA3078T and CA3078AT 


SUPPLY VOLTS: V* =6, V'= 6 


OUTPUT VOLTAGE (Vo) = +5V 


TRANSIENT RESPONSE: 10% OVERSHOOT FOR AN OUTPUT 
VOLTAGE of 100 mV 
AMBIENT TEMPERATURE (T,) = 25°C 


LOAD RESISTANCE (R, ) = 10 kQ2 


UNITY GAIN (INVERTING) Fig. 22 


COMPENSATION 
TECHNIQUE 


CA3078T — Iq = 100 UA 


Single Capacitor 
Resistor & Capacitor 


Resistor & Capacitor 


OPERATING CONSIDERATIONS 


Compensation Techniques 


The CA3078AT and CA3078T can be phase-compensated 
with one or two external components depending upon the 
closed-loop gain, power consumption, and speed desired. The 
recommended compensation is a resistor in series with a 
capacitor connected from terminal 1 to terminal 8. Values of 
the resistor and capacitor required for compensation as a 
function of closed loop gain are shown in Figs. 24 and 25. 
These curves represent the compensation necessary at 
quiescent currents of 20 uA and 100 WA, respectively, for a 
transient response with 10% overshoot. Figs. 21 and 22 show 
the slew rates that can be obtained with the two different 
compensation techniques. Higher speeds can be achieved 
with input compensation, but this increases noise output. 


INVERTING RF 


INPUT 


CA3078T 


OUTPUT 
CA3078AT * 


Value of Rg required to have a 
null adjustment range of +7.5 mV 
— Ry V+ 


assuming Rg > > Ry 


92CS-208I3RI 


UNITY GAIN (NON-INVERTING) Fig. 23 


Compensation can also be accomplished with a single 
capacitor connected from terminal 1 to terminal 8, with 
speed being sacrificed for simplicity. Table 1 gives an 
indication of slew rates that can be obtained with various 
compensation techniques at quiescent currents of 20 vA and 
100 WA. 


Single Supply Operation 


The CA3078AT and CA3078T can operate from a single 
supply with a minimum total supply voltage of 1.5 volts. 
Figs. 27 and 28 show the CA3078AT or CA3078T in 
inverting and non-inverting 20-dB amplifier configurations 
utilizing a 1.5-volt type ‘‘“AA” cell for a supply. The total 
power consumption for either Circuit is approximately 675 
nanowatts. The output voltage swing in this configuration is 
300 mV p-p with a 20 k{Q2 load. 


NON-INVERTING 


CA3078T 
CA3078AT 


Value of Rg required to have a 
null adjustment range of +7.5 mV 


assuming Rg > ARE 


92CS-2081 2RI 


Fig.26 — Offset voltage null circuits. 
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CA3078 


92CS-17555Re2 


Fig.27 — Inverting 20-dB amplifier circuit. 
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Rog 7 =30MQ 


L5V 
"Aaa" CELL 7 


92CS-17557R2 


Fig.28 — Non-inverting 20-dB amplifier circuit. 


DIMENSIONAL OUTLINES 


8-LEAD TO-5 WITH D‘JAL-IN-LINE 
FORMED LEADS (DIL-CAN) 


100+.010 
(3 SPACES) 
.300t010 
NON CUMULATIVE 


92CS-20296 


8-LEAD TO-5 
JEDEC MO-002-AL 
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SYMBOL 


| MIN. | MAX. | 


92CS-19431 


1. 


NOTES 


Refer to JEDEC Publication No. 13 for Rules for Dimensioning 
Axial Lead Product Outlines. 


Leads at gauge plane within 0.007" (0.178 mm) radium of True 
Position (TP) at maximum material condition. 


¢B applies between L1 and L2.¢B2 applies between L2 and 
0.500’ (12.70 mm) from seating plane. Diameter is uncontrolled 
in Ly and beyond 0.500” (12.70 mm). 

Measure from Max. ¢D. 


Nj is the quantity of allowable missing leads. 


N is the maximum quantity of lead positions. 


FF Ta estates eclectic pt heat 


RBA Linear integrated Circuits 


Solid 
“ihre CA3033 CA3033A 


CA3047 CA3047A 


Operational Amplifiers 
For High-Output-Current Applications 


APPLICATIONS 
@ Comparator @ Servo Driver 
@ Integrator @ DC Amplifier 
CERAMIC PACKAGE PLASTIC PACKAGE @ Differentiator @ Multivibrator 
CA3033, C3033A CA3047, CA3047A = Audio Amplifier @ Narrow Band and Band Pass 
# Summing Amplifier Amplifier 


a FEATURES 

RCA-CA3033 Is a high-performance integrated circuit oper- — sees 
ational amplifier featuring high input impedance, high gain, CA3047 CA3047A 
high power output, and low input-offset voltage and current. vt=di2V. Vt=15V 
The device consists of two differential amplifiers in cascade V-=-12V VWr=-V 
and a single-ended class-B power output stage on a single @ Output Current ..... 36 16 aim iis, 
monolithic silicon chip. @ Input Offset Current . 35 25 nA max. 
RCA-CA3033A has all the superior features and character- - cel Loop Differential - - wie 
istics of the CA3033 but, in addition, can be operated at § — ie 

. . . . . @ Output Voltage Swing. 18 23 Vp-p min. 
higher supply voltages to provide higher gain, higher ent a Tnpne’Sise Cureatie.. BO mae aaa 
mon mode rejection, greater maximum output voltage swing, MI Rowse OuieUk «<x. - 590) “AST. cain, 
and more than double the power output. ® Common Mode Re- 
RCA-CA3033 and CA3033A are hermetically sealed in 14- jection Ratio ....... aA 93 dB min. 


lead ‘‘dual-in-line’’ ceramic packages and are designed for 
operation over the full military temperature range of —55 °C 
to +125°C. 


The RCA-CA3047 and CA3047A are electrically identical 
to the CA3033 and CA3033A, respectively, but are limited 
in operating and storage temperature range. 

The RCA-CA3047 and CA3047A are supplied in 14-lead, 
“‘dual-in-line’’ plastic packages and are designed to operate 
over the temperature range of O°C to +70°C, ambient. 


Companion Application Note, ICAN-5641 “Application of 
RCA CA3033 and CA3033A High Performance Integrated- 
Circuit Operational Amplifiers.” 


NON-INVERT 
INPUTS 


The resistance values included on the schematic diagram have been 
supplied as a convenience to assist Equipment Manufacturers in 
optimizing the selection of ‘‘outboard’’ components of equipment 
designs. The values shown may vary as much as + 30%. 


» ("SEE OPERATION CONSIDERATIONS") 92CS - 17393 
RCA reserves the right to make any changes in the Resistance Values 
provided such changes do not adversely affect the published per- Fig. 1- Schematic diagram of operational amplifiers, 
formance characteristics of the device. CA3033, CA3033A, CA3047, CA3047A. 
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CA3033, CA3033A, CA3047, CA3047A _ File No. 360 


ABSOLUTE-MAXIMUM RATINGS 


CA3033 CA3033A CA3047 CA3047A 

INPUT SIGNAL VOLTAGE ........................ +10V —13 V,+10V +10V —13V,+19 V 
DEVICE DISSIPATION: 

MetoOTA= 256 asadauweaavens sheadeaee cates 1.2 W 1.2 W 750 mW 750 mW 

Above Ta = 25°C .... 0. cc cee eee ene Derate at 8 mW/°C Derate at 6.67 mW/°C 
TEMPERATURE RANGE: 

OPGPATIN”G ci.1 caccscae pecawansuveueavenwuuawes —55°C to +125 °C 0°C to +70°C 

StOrage ou evacuees saree xs enseedevaenendain —65°C to +150°C —65°C to +150°C 
LEAD TEMPERATURE (During Soldering): 

At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 

from case for 10 seconds max.,.........0cceeeeeeee +265°C 
MAXIMUM VOLTAGE RATINGS at T, = 25° C CA3033, CA3047 MAXIMUM 
The following chart gives the range of voltages which can be applied to the terminals listed vertically CURRENT RATINGS 
with respect to the terminals listed horizontally. For example, the voltage range of the vertical ter- CA3033 CA3047 
minal 1 with respect to | the horizontal terminal 14 is 0 to +4 volts. CA3033A CA3047A 


TERM) tin | lout 


BR OnnbnBBonoom 


oO 


a = ” 
-1 
ote 2 ios Note 3 ae 


fo) oO ro) co) pak on 


ae 


Notes: 1 - This rating applies to the more positive terminal of terminals 8 and 13. 
2 - This rating applies to the more positive terminal of terminals 9 and 12. 
3 - This rating applies to the more positive terminal of terminals 10 and 11. 


*Voltages are not normally applied between these terminals. Voltages appearing between these terminals will be safe if the specified limits be- 
tween all other terminals are not exceeded. 
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File No. 360 CA3033, CA3033A, CA3047, CA3047A 
MAXIMUM VOLTAGE RATINGS at Tag = 25° C CA3033A, CA3047A MAXIMUM 
The following chart gives the range of voltages which can be applied to the terminals listed vertically pyle 

INGS 


with respect to the terminals listed horizontally. For example, the voltage range of the vertical ter- 
minal 1 with respect to the horizontal terminal 14 is 0 to +4 volts. are 


identical 
TERM- 
four types 
CA3047 chart) 


Bn 7 


+30 +20 
Dee EL el 
* mre: Bote 
Note 3 | Note 2 
- 


ane 


eee tt ty 


INPUT OFFSET VOLTAGE (Vto)—mvV 


PROCEDURE : 
INPUT OFFSET VOLTAGE:MEASURE Voy7 AND RECORD INPUT 


OFFSET VOLTAGE (V9) IN VOLTS AS Voyz/ 100, THUS 


Vou -75 -50 -25 O 25. 50 75 #100 125 ~~ 150 
‘ AMBIENT TEMPERATURE (Tg)—°C 
Vio (IN VOLTS) 100 snee-1r5ER A 92CS-17327 
Fig. 2a - Input offset voltage, input offset voltage sensitivity, Fig. 2b- Typical input offset voltage vs. ambient tem- 
and device dissipation test circuit. perature. 
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CA3033, CA3033A, CA3047, CA3047A 


ELECTRICAL CHARACTERISTICS 
For Equipment Design 


Test Conditions 


Characteristics Symbols 
Ta = 2509 C 


Input Offset Voltage 


Input Offset Current 


Input Bias Current 


Input Offset Voltage Sensitivity: 
Positive AV {g/4vt 


Negative AVTQ/AV—~ 
Device Dissipation Pr 


Open-Loop Differential 
Voltage Gain 


Common-Mode Rejection Ratio 
Common-Mode Input-Voltage 
ange 
Rx = 500 22 
Maximum Output-Voltage Swing Ri = 3002 


Input Impedance 

Ri = 500 Q2 
R~ = 300 Q 
Ry, = 500 22 
R~ = 300 Q 


Output Current 


Power Output 
THD 5% 


ELECTRICAL CHARACTERISTICS 
Typical Values Intended Only for Design Guidance 


Input Offset Voltage Drift 
—559C to 1259 C 


Input Offset Current Drift 
—559C to 259C 


259C to 1259C 


60-dB Amplifier Bandwidth Cy, Cy = 0.001 yF 


Slew Rate (amplifier circuit only) 
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Typical 
Charac- 
teristics 

Curves 


File No. 360 


LIMITS 


CA3033 CA3033A 
CA3047 CA3047A 


DC Supply Voltage 


Vt=12V 
—=-12V 


7.5 +5,-9 +3.5/—9.7 


Vt=15V 
—=—15V 


93 


105 


6,1! 


File 


Fig. 
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Fig. 
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0.01 0.0! 
F uF 


92CS-I7322 


3a-Inout offset current and input bias current test 
circuit. 
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ze leeeeceecs eaters 
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a 

io COCOONS CCC 
COC SSS SESECRRG ES 
Lola = 1a tee 

ryt Vv" 2l2V, Vo=—12 VOSREESS oS 

POCO eo 
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AMBIENT TEMPERATURE (Ta) —°C 


92CS-17323 


3b - Typical input offset current vs. ambient tem- 
perature. 


POSITIVE DC SUPPLY VOLTS (V*) 
NEGATIVE DC SUPPLY VOLTS (V>) 
FREQUENCY (f)=1 kHz 

San 


onan 


50 tS 100 125 


AMBIENT TEMPERATURE (Ta) — °C 
92CS-14907RI 


4- Typical open-loop differential voltage gain vs. 
ambient temperature. 


CA3033, CA3033A, CA3047, CA3047A 


PROCEDURES: 

A. Inverting Input Current 
Set switch, Sz in closed position and set switch, Sg in open 
position. 


Measure output voltage and convert this reading to inverting in- 
put current using the following relation: 


Vout (in volts) 
I) inverting (in WA) a 
B. Non-inverting Input Current 


Set switch, Sz in open position and set switch, Sg in closed 
position. 


Measure output voltage and convert this reading to non-invert- 
ing input current using the following relation: 


—VouT (in volts) 
I] non-inverting (in KA) = ————>5——— 
C. Input Offset Current 
Set switches, Sq and Sg in open positions. 


Measure output voltage and convert this reading to input offset 
current using the following relation: 


Vout (in volts) 
lio (in MA) = 10 
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Saneee 
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INPUT BIAS CURRENT (Iz)—nA 


-75 =50 =25 0 25 50 iS 100 125 150 
AMBIENT TEMPERATURE (Ta) —°C 


92CS-17326 


Fig. 3c - Typical input bias current vs. ambient temperature. 


FREQUENCY (f) =! kHz 


aaa 
125 SERS RSERES SEES ORR ER ORs Re ee eee 
ttt tt Raeee eee saeeaanaas Ht 


COMMON MODE REJECTION RATIO (CMRR)— dB 


-50 =25 100 125 


— 
AMBIENT TEMPERATURE (Ta) Cc 92CS-14906RI 


Fig. 5 - Typical common mode rejection ratio vs. ambient 
temperature. 
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CA3033, CA3033A CA3047, CA3047A 


AMBIENT TEMPERATURE (Ta) =25°C 
FREQUENCY (f) =| kHz 


PEAK-TO-PEAK OUTPUT CURRENT [IQ(p-p)|—mA 


|| i 
SBREEE SEES a _ ~~ Bes ew 
SSERER Reese ae “See. eee 
eee a = 
|| SES — a 
. EEE o 
Senn t HHH am ro t 
OTTTTT ae ‘2 
0.1 0:2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
LOAD RESISTANCE (R;)—kQ 
92CS-17324 


Fig. 6- Typical peak-to-peak output current vs. load re- 
sistance. 
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OPEN-LOOP VOLTAGE GAIN (Ay, )—dB 
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PLT ELIT IL AL ALLL 
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al 
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RESISTANCE VALUES - 
ARE IN OHMS 92CS-I5291R2 
Fig. 8a - Typical 60-dB 
amplifier. 
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am 
AMBIENT TEMPERATURE (Ta )=25°Ct 1] 
FREQUENCY (f) = 1 kHz cl] 
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Fig. 7 - Typical power output vs. load resistance. 
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PHASE ANGLE (¢) — DEGREES 
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Fig. 8b - Typical phase compensation characteristics for 


For any desired closed loop gain (in decibels), read horizontally 
along the gain line to the attenuation curve which provides the de- 
sired closed loop bandwidth. The required values for the compensa- 
tion capacitors is shown on the curve. Move vertically from the inter- 
section of the gain and attenuation lines until the phase angle curve 
(f) is reached and read the phase angle between the input and out- 
put on the right-hand scale. The difference between the indicated 
phase angle and 180° is the typical phase margin. (A minimum phase 
margin of 45° is recommended to allow for component variations 
and differences among amplifiers.) If the phase margin is smaller 
than required, the desired bandwidth can be stably achieved through 
the use of a more complex feedback network. As the closed loop 
gain approaches unity, the compensating capacitors required (0.3 UF 
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CA3033, CA3047 (Vt =+12 V, V~- =—12 V) 


to 1.0 WF) are bulky and costly. A capacitor one-half the value 
shown on the chart, connected between terminals 8 and 13, and a 
0.001 LF capacitor from either terminals 8 or 13 to ground or V— 
is an acceptable alternative method. This arrangement provides the 
same gain-phase roll-off shown on the curves and permits the use 
of more readily available, lower-voltage disc capacitors which are 
smaller and cost less. For linear operation, the maximum expected 
difference voltage between the two collectors is less than 1 volt. 


Figure 8a shows the phase compensating capacitors (Cy, Cy) return- 
ed to ground. In some systems with large parasitic impedances in 
the power supply system, returning these capacitors to the nega- 
tive (V—) supply may result in more stable operation. 


FileNo. 360 CA 033, CAB033A, CAB047, CAB047A 


POSITIVE DC SUPPLY VOLTS (V*t)=I5V 
NEGATIVE DC SUPPLY VOLTS (V7~)=-I5V 
AMBIENT TEMPERATURE (T,g)=25°C 
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PHASE ANGLE (¢) — DEGREES 


OPEN-LOOP VOLTAGE GAIN (Ap, )— dB 


LI LL SL LS 


ea a a a a ae 
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FREQUENCY (f)— kHz 92CM-14897RI 


Fig. 8c - Typical phase compensation characteristics for 
CA3033A, CA3047A (Vt = 15 V, V- =—15 V). 
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FREQUENCY — kHz 
92CS-1732I 
TIME -l0 ps/DIV. 
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lO pF 
OUTPUT 50V 
5 V/DIV 
INPUT R,* 
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dl Meriva, Sone PSS: Inloea eSPEE *R, =5002 AT V*= 24V 


TIME-10 ns/DIV. = RL = 3002 AT vt = 30V 
(b) RESISTANCE VALUES 92LS- 3693 


ARE IN OHMS 
92CS=I7393 


Fig. 9- Amplifier with single voltage supply and associated pulse response waveforms and distortion curves. 
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CA3033, CA3033A, CA3047, CA3047A 


OPERATING CONSIDERATIONS 


The CA3033, CA3033A, CA3047, and CA3047A opera- 
tional amplifiers have very high peak-pulse current capa- 
bility. The open-loop output impedance is typically less 
than 30 ohms at 10 kHz and the peak short circuit output 
current may exceed 100 milliamperes. To prevent possible 
damage to the chip because of excessive dissipation it is 
important that the output stage is not subjected to sustain- 
ed high peak currents. To minimize the possibility of dam- 


CA3033, CA3033A 
14-Lead Dual-In-Line Ceramic Package 


JEDEC MO-001-AD 


BASE PLANE 


SEATING PLANE —\_— 


GAUGE PLANE | 


INDEX AREA 
SS 
Sy 


CA3047, CA3047A 
14-Lead Dual-In-Line Plastic Package 
JEDEC MO-001-AB 


BASE PLANE 4 
—T, A 
SEATING PLANE mae | 
A) 


GAUGE PLANE | 
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age from accidental shorts, it is recommended that a51-ohm 
resistor be placed in series with the output circuit. 


When high peak output currents are required of the ampli- 
fier, it is desirable to provide a current-limiting resistor of 
about 2200 ohms in series with the collector of transistor 
Q14. This resistor may be returned to ground, or, if its 
value is increased to 4700 ohms, it may be returned to the 
Vt terminal. 


MILLIMETERS 


NOTES: 

1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 

2. Leads within .005'’ (.12 mm) radius of True Position (TP) ot gauge 
plane with maximum material condition and unit installed. 

3. e, applies in zone L2 when unit installed. 

4. G applies to spread leads prior to installation. 

92SS-441I 5. N is the maximum quantity of lead positions. 

6. N] is the quantity of allowable missing leads. 


| L2 
INDEX AREA ~ a 
Tg - i a ee 

pits 

E E NOTES: 

; °A 1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 

Y 2. Leads within .005'’ (.12 mm) radius of True Position (TP) at gauge 

: plane with maximum material condition and unit installed. 
a 35 e, applies in zone L2 when unit installed. 
4. G applies to spread leads prior to installation. 
C 928S-42% 5. N is the maximum quantity of lead positions. 

6. Nj is the quantity of allowable missing leads. 
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File No. 592 


URGE 


Solid State 


Premium Typ 
Division 


Linear Integrated Circuits 


Monolithic Silicon 


es CA6078AS, CA6078AT 
CA6/41S, CA6/41T 


CA6078AT —M 


(Burst + 1/f) isa 


Virtually free from 


8-LEAD TO-5 
with Dual-In-Line 
Formed Leads 


H-1787 


RCA-CA6078AT and CA6741T* are low-noise linear IC 
Operational amplifiers that are virtually free of ‘‘popcorn” 
(burst) noise. 

These low-noise versions of the CA3078AT and CA3741T 
are a result of improved processing developments and rigid 
burst-noise inspection criteria. A highly selective test circuit 
(See Fig. 2) assures that each type meets the rigid low-noise 
standards shown in the data section. This low-burst-noise 
property also assures excellent performance throughout the 
1/f noise spectrum. 

In addition the CA6078AT and CA6741T offer the same 
features incorporated in the CA3078AT and CA3741T 
respectively, including output short-circuit protection, 
latch-free operation, wide common-mode and differential- 
mode signal ranges, and low-offset nulling capability. 


TOP VIEW 


CA6741T 


OFFSET 
NULL 


Applications: 


Low-noise AC amplifier 
Narrow-band or band-pass filter 
Integrator or differentiator 

DC amplifier 

Summing amplifier 


v- 


NOTE - PIN 4 1S CONNECTED TO CASE 


92CS-20297 


Features: 
# Internal phase compensation 

Input bias current: 500 nA max. 

Input offset current: 200 nA max. 
Open-loop voltage gain: 50,000 (94 dB) min. 
Input offset voltage: 5 mV max. 
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Operational Amplifiers 


icropower Tvpe 


CA6741T — General-Purpose Type 


For Applications where Low Noise 


Prime Requirement 


“popcorn” (burst) noise: 


device rejected if any noise burst exceeds 20 uV (peak), 
referred to input over a 30-second time period. 


For detailed data, characteristics curves, schematic diagram, 
dimensional outline, and test circuits, refer to the Opera- 
tional Amplifier Data Bulletins File No. 531 and 535. In 
addition, for details of considerations in  burst-noise 
measurements, refer to Application Note, ICAN-6732, 
“‘Measurement of Burst (‘‘Popcorn’’) Noise in Linear IC’s’’. 


The CA6078AT and CA6741T utilize the hermetically sealed 
8-lead TO-5 type package. The CA6078AT and the CA6741T 
can also be supplied on request with dual-in-line formed 
leads. These types are identified as the CA6078AS and 
CA6741S. This formed-lead configuration conforms to that 
of the 8-lead dual-in-line (Mini—Dip) package. For terminal 
arrangements, see page 4. 


* 
Formerly Dev. No. TA5807X and TA6029 respectively. 


TOP VIEW CA6078AT 
COMPENSATION 
Applications: 
a ® Portable electronics 
wy. (6) output @ Medical electronics 
Wi @ DC amplifier 
Gy : @ Narrow-band or band-pass filter 
NONPUT Bias SET & Integrator or differentiator 
vo ® Instrumentation 
NOTE: PIN 4 IS CONNECTED TO CASE ] Telemetry 
Features: eee # Summing amplifier 
® Open-loop voltage gain: 40,000 (92 dB) min. 


Input offset voltage:3.5 mV max. 

Operates with low total supply voltage: 

1.5 V min. (+ 0.75 V) 

Low quiescent operating current: 

adjustable for application optimization 
Input bias current: adjustable to below 1 nA 
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POLAT, CGT i es PI Neo, BOD 


MAXIMUM RATINGS, Absolute-Maximum Values at Ta = 25°C 


CA6741T CA6078AT 

DC Supply Voltage (between Vt and V~ terminals) ................. 44V 36 V 
Differential-Mode Input Voltage ........... 20... 000 c eee eee ee eee +30 V +6V 
Common-Mode DC Input Voltage (hus eudedbadeewedes seeceen es +15 V Vt to V- 
Device Dissipation: 

Up to 75°C (CA6741T), Up to 1259 (CA6078AT) .............. 500 mW 250 mW 

Bbove THO ac cccc cic anuwas weve wew ee vee dos rene eeose nese Derate linearly 5 mW/9C — 
Temperature Range: 

OOS ck vse cen ieee ciate ower enh eee s Ghedeoteheeeds —55 to +125 [C —55 to +125 °C 

DONS wens vag eecc aden wanes bee OA OREN Ede DEER Ew ERE RS —65 to +150 °C —65 to +150 °C 
Output Short-Circuit Duration® .............- cere eee en eeee No limitation No limitation 
Lead Temperature (During soldering): ............... 2000 e ee eeee 

At distance 1/16 +1/32 inch (1.59 +0.79 mm) 

from case for 10 seconds max. .......... 00 cece cece eee eee eeee 300 °C 300 °C 


Alf Supply Voltage is less than +15 volts, the Absolute Maximum Input Voltage is equal to the Supply Voltage. 


Short circuit may be applied to ground or to either supply. 


BURST-NOISE OUTPUT-20 pV/ DIV. 
REF. TO INPUT 


BURST-NOISE OUTPUT- 1 Ou V/DIV. 
REF TO INPUT 


TIME — lO ms/DIV. TIME — 20ms/DIV. 


92CS-20299 92CS-20300 


a. Typ. device with high-burst-noise charac- b. Typ. device controlled for burst noise. 


teristic. 


Fig.1—Typ. waveforms of type with high burst noise and type 
controlled for burst noise. 


3.621% kD 


FAIL 
INDICATOR 


I-kHz 
LOW-PASS 
FILTER 


ENABLING 
TIMER AND 
RESET 


THRESHOLD 
SET 


Rsj &Rsge =IOOkN FOR CAG74IT AND 200k FOR CA6078AT 
* CA674IT OR CA6O78AT 92CS-19423 


Fig.2—Block diagram of burst-noise “‘popcorn”’ test equipment. 
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File No. 592 CA6078AT, CA6741T 


ELECTRICAL CHARACTERISTICS — CA6078AT, For Equipment Design. 


TEST CONDITIONS LIMITS 


Ta = 25°C, Iq = 20uA 


Noise Characteristic 


“Popcorn” Bandwidth = 1 kHz Device is rejected if the total noise voltage 


; _ _ (burst + 1/¢), referred to input, exceeds 
(Burst) Noise Rs1 = Rg2 = 200 k& 20 nV peak, during a 30-sec. test period. 


Principal Characteristics (For detailed Electrical Characteristics refer to CA3078AT Data Bulletin, File No. 535.) 


Rs < 10 kQ 


Input Offset Voltage 
Input Offset Current 


VIO & 
FinputBiasGurent eT 
AOL 


Common-Mode Input Voltage Range VICR Vt=V-=15V 


Common-Mode Rejection Ratio CMRR 


RL > 102 
Output Voltage Swing Vo(P-P) 
RE >2kQ 


Supply Current lia 


Open-Loop 
Differential R~- => 10 kQ 
Voltage Gain Vo= +4V 


ELECTRICAL CHARACTERISTICS — CA6741T, For Equipment Design. 


TEST CONDITIONS LIMITS 


CHARACTERISTICS SYMBOLS “Yt = —=_15 UNITS 
Supply Volts; V* = 15, V 15 TYP. MAX. 
Ta = 25°C 


Noise Characteristic 


“‘Popcorn”’ Bandwidth = 1 kHz Device is rejected if the total noise voltage 


. _ (burst + 1/¢), referred to input, exceeds 
(Burst) Noise Rg1 = Rs2 = 100 kx 20 nV peak, during a 30-sec. test period. 


Principal Characteristics (For detailed Electrical Characteristics refer to CA3741T Data Bulletin, File No. 531.) 


Input Offset Current 


Open-Loop 
Differential 


Voltage Gain 


Common-Mode Input Voltage Range 
Common-Mode Rejection Ratio 


Output Voltage Swing . 


Supply Current Fla | 
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CA6078AT, CA6714T 


4 Hil a 4 6 Biot 2 
FREQUENCY (f) ——Hz 


EQUIVALENT INPUT NOISE CURRENT (Iny)— pA/V/Hz 


92CS-20260 


Fig.3—Ipy vs. Frequency fur CA6078AT. 


NTT TTT J supecy vortace: v*=6 v, v-=-6V 
az AMBIENT TEMPERATURE (Ta)=25°C 


EQUIVALENT INPUT NOISE CURRENT (Iny)— pA/VHz 


FREQUENCY (f) ——Hz 


92CS-20262 


Fig.5—I jy vs. Frequency for CA6741T. 


QUAN-TECH 
MODEL 218! 
NOISE FILTER 


Ey * ENT(IN):READ ON 
QUAN- TECH METER 


ENT(IN): TOTAL NOISE VOLTAGE,REFERRED TO INPUT 
(READING OBTAINED WITH QUAN-TECH METER) 


92CS- 20264 


Fig.7—Test block diagram for Ew. 


4 6 8 ig? 
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File No. 592 


100] suppty voLtace: v*=6v,v-=-6v|_ | | [T | [ [ 
TI TEMPERATURE (Tg)=25°C fT TTT ELT] 


Seana SUPPLY CURRENT (Iq)=2QuA 
> 


|_| 


mi 
Ba ll 


46 815 4 685 2 4 6854 2 4 6 B15 
a th——Hz 


EQUIVALENT INPUT NOISE VOLTAGE (Ey)— nV /VHz 


92CS-20261 


Fig.4—Ep vs. Frequency for CA6078AT. 


100] SUPPLY VOLTAGE: V* =6 V, V~=-6V oe Se 


AMBIENT TEMPERATURE (Ta)=25°C 


CHIEU H 
SSE 


10 4 6 8 19% 2 4 6 8i— 4 6 8194 2 


EQUIVALENT INPUT NOISE VOLTAGE (Ey)—av /VHz 


FREQUENCY (f) ——Hz 


few 


92 92CS-20263 


Fig.6—Ey vs. Frequency for CA6741T. 


QUAN-TECH TEST BLOCK 
MODEL 2I8! DIAGRAM FOR 
NOISE FILTER IN 


ee _2 172 
‘ ENT(IN) —2(4KTRo)-EN pA 
N= —————————— _ 
V2 Rs JS Hz 


ENT(IN): TOTAL NOISE VOLTAGE,REFERRED TO INPUT 
(READING OBTAINED WITH QUAN- TECH METER) 


92CS-20265 


Fig.8—Test block diagram for Ip. 


File No. 592 


8-LEAD TO-5 WITH DUAL-IN-LINE 
FORMED LEADS 


SIME FINISHED 
PRODUCT 
(403 -12 -7 PG 1) 


O16 125 
019 C : = 
(8 LEADS) 150 


-200 DIA. 
PIN CIRCLE 


100 +.010 
(3 SPACES) 
.300t010 
NON CUMULATIVE 


92CS-20296 


DIMENSIONAL OUTLINES 


8-LEAD TO-5 
JEDEC MO-002-AL 


BASE 


PLANE \ 
SEATING 


92CS-19431 
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CA6078AT, CA6741T 


MILLIMETERS 


INCHES 


2 
} 
+ 
m 


0.010 0.050 


Refer to JEDEC Publication No. 13 for Rules for Dimensioning 
Axial Lead Product Outlines. 


Leads at gauge plane within 0.007” (0.178 mm) radium of True 
Position (TP) at maximum material condition. 


¢B applies between Lj and L2.¢82 applies between L2 and 
0.500” (12.70 mm) from seating plane. Diameter is uncontrolled 
in L1 and beyond 0.500” (12.70 mm). 

Measure from Max. ¢D. 


N1 is the quantity of allowable missing leads. 


N is the maximum quantity of lead positions. - 


File No. 531 


Linear Integrated Circuits 


Monolithic Silicon 


CA741, CA741C, CA747, CA747C, 
CA748, CA748C, CA1458, CA1558 


Types 


RCE 


Solid State 
Division 


Operational Amplifiers 


High-Gain Single and Dual Operational Amplifiers 
For Military, !ndustrial and Commercial Applications 


rt 


10-LEAD TO-5~ H-1384 


oo 


8-LEAD TO-5 


Applications: 

Comparator 

DC amplifier 

Integrator or differentiator 
Multivibrator 

Narrow-band or band-pass filter 
Summing amplifier 


H-1528 


p xy Features: 
8-LEAD TO-5 

WITH DUAL-IN-LINE 
FORMED LEADS 


14-LEAD DIP H-1517 


H-1787 


RCA-CA1458T, CA1558T (dual types) ;CA741C, CA7411 (single- 
types); CA747C, CA747 (dual types); and CA748C, CA748 
(single types) are general-purpose, high-gain operational ampli- 
fiers for use in military, industrial, and commercial applications. 


These monolithic silicon integrated-circuit devices provide 
output short-circuit protection and latch-free operation. These 
types also feature wide common-mode and differential-mode 
signal ranges and have low-offset voltage nulling capability 
when used with an appropriately valued potentiometer. A 
5-megohm potentiometer is used for offset nulling types. 
CA748C, CA748 (See Fig. 9); a 10-kilohm potentiometer is 
used for offset nulling types CA741C, CA741, CA747CE, 
CA747E (See Fig. 8); and types CA1458T, CA1558T, 
CA747CT, CA747T have no specific terminals for offset 
nulling. Each type consists of a differential-input amplifier 
that effectively drives a gain and level-shifting stage having a 
complementary emitter-follower output. 


® Input bias current (all types): 500 nA max. 
# Input offset current (all types): 200 nA max. 


This operational amplifier line also offers the circuit designer 
the option of operation with internal or external phase com- 
pensation. Types CA748C and CA748, which are externally 
phase compensated (terminals 1 and 8) permit a choice of 
operation for improved bandwidth and slew-rate capabilities. 
Unity gain with external phase compensation can be obtained 
with a single 30-pF capacitor. All the other types are 
internally phase-compensated. 


RCA’s manufacturing process makes it possible to produce IC 
operational amplifiers with low-burst (‘‘popcorn’’) noise charac- 
teristics. Type CA6741T, a low-noise version of the CA741, 
gives limit specifications for burst noise in the data bulletin, 
File No. 530. Contact your RCA Sales Representative for 
information pertinent ‘to other operational amplifier types 
that meet low-burst noise specifications. 


ORDERING INFORMATION 


When ordering any of these types, it is important that the 
appropriate suffix letter for the package required be affixed 


Offset 
Voltage 
Null 


CA1458 
CA1558 


dual 
dual 
single 
single 
dual 
dual 
single 
single 


CA741C 
CA741 
CA747C 
CA747 
CA748C 
CA748 


*In the 14-lead dual-in-line plastic package only. 


Operating- 
Temperature 
Range (°C) 


0 to +70 
—55 to +125 
0 to +70 
0 to +70 
0 to +70 
—55 to +125 
0 to +70 
—55 to +125 


to the type number. For example: If a CA1458 in a TO-5 


package is desired, order CA1458T. 


_—— Type and Suffix Letter 


Plastic Beam- 
rie Shoes DIL-CAN | 14L Lead 


i Oe Se Ce ee Se A 
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File No. 531 2 C A741, CA747, CA748, CA1458, CA 1558 


MAXIMUM RATINGS, Absolute-Maximum Values at Ta = 25°C 
DC Supply Voltage (between V+ and V~— terminals): 


CATIIC, CAIAIG , GATAOE, CAIKGS sc ke kk ROG RE RMR HE EOS REED EE OOM 36 V 

CA741, CA747“, CA748, CAIGGE” ca eh ge oe Ew ee REE EEA EERE OE EE Re es 44 V 
Differential input Voltages <4 + 2 tee te ee PR RHR RR ERT RE ERR ER EDR HERE EOE ER HS +30 V 
DC Input Vole es ck A OK TR RT ERSTE MOREE BHT Eee eee ee +15 V 
Output Short-Circuit Duration «6 1 6 ee ee Indefinite 
Device Dissipation: 

Uinta 70°S (CATA, CATAGC) © < ok pee eee HO Oe Ok ee ee ee ee we 500 mW 

Up ta 7a C(GATAl, CAPSS. woe oe tee Pe Pee Ee ee Ee ee eT ee Re eS 500 mW 

Up 16 SO°C (CATAT) «we ee ee me ee Seek PROMS ERT R SERA PRE EG OR BOD ed A bey ee _. . 800 mW 

eta AIO) 6.6 eee Sk ws oe ee Se OE ee ee HS ee EEO eee es 800 mW 

pts Se (ORISSe) 2h ot Oe etapa epee ee bed eee OR oe TAS Ew He eR HT Oe MS 680 mW 

Deiets CIC LIN: 2 we coe ele Se Rt Be Ow ewe Pe ES Oe Oe ed oe) ew owe Re 8 OD 680 mW 
Por Temperatiifes |ndicated Abov@s 1.22 cs sete ee PR Rh Be ee we ee mw Derate linearly 6.67 mW/°C 
Voltage between Offset Null and: V— (CA741C, CA741, CA747CE). - 2 ee ee ee ee ew we ew ee +0.5 V 
Ambient Temperature Range: 

Operating = CAT41, GAT47E,CA746, CAIGSR <*« + 5 ee et te eee te RR we Os —55 to +125 OC 

GAIAIC CATAIC. CA746C GAIGBE «<6 ++ 4 oe See ati aw te TRS Ce RE eRe BE HR A Oto +70 °C 

Sitage . » a-g « e & eee ER WO wee EE RA RP Re EE Oe De EDS Oe Cee Se ee —65 to +150 °C 
Lead Temperature (During Soldering): 

At distance 1/1641/32 inch (1.59+0.79 mm) from case for 10 seconds max. ... 2... 2. 300 °C 


*|if Supply Voltage is less than +15 volts, the Absolute Maximum Input Voltage is equal to the Supply Voltage. 


4 Voltage values apply for each of the dual operational amplifiers. 


TOP VIEW TOP VIEW TOP VIEW 
INV. 
NC 
INPUT (A) INV. OFFSET 
NON-INV. OUTPUT (A) OF FSET INPUT (A) NULL(A) 
INPUT (A) NULL 
NON-INV. 
INPUT (A) (13) V+(A) 
OFFSET OUTPUT 
INV. 
a vt INPUT (6) alii NULL (A) (A) 
TAB = W) oe 
OFFSET OUTPUT 
7 NON-INV. OFFSET 
ony, OUTPUT (B) INPUT UCL. NULL (B) (B) 
INV. y= NON- INV. 
INPUT (B) INPUT (B) V+ (B) 
NOTE: PIN 41S CONNECTED TO CASE 
INV. OFFSET 
92CS-19430 oe INPUT(B) NULL (B) 
92c$-19429 
1a—Functional diagram of CA1458S, 1b—Functional diagram of CA741CS, 1c—Functional diagram of CA747CE and 
CA 1458T, CA1558S, and CA1558T CA741CT, CA741S, and CA741T CA747E with internal phase compen- 
with internal phase compensation. with internal phase compensation, sation. 
TOP VIEW PHASE TOP VIEW 
NC TAB COMPENSATION 
TAB 
OUTPUT (A) OUTPUT (B) OFFSET | 
NULL 
vt (A) v* (B) 
INV. iNV NeUT OUTPUT 
INPUT (7) INPUT 
(A) So (B) 
NON-INV. w) ©) non-inv NON-INV OFFSET 
INPUT (A) INPUT (B) INPU NULL 
Vv “e 
92CS—- 19427 NOTE: PIN 41S CONNECTED TO CASE 
92CS—19428 
1d—Functional diagram of CA747CT and CA747T 1e—Functional diagram of CA748CS, CA748CT, 
with internal phase compensation, CA748S, and CA748T with external phase 
compensation, 


Fig.1—Functional diagrams of operational amplifiers. 
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File No. 531 


CA741, CA747, CA748, CA1458, CA1558 


ELECTRICAL CHARACTERISTICS 
For Equipment Design 


LIMITS 


CA741C CA741 


Supply Volts: V*t = 15, V-=715 Typical CA747C* CA747* 
Characteristics Charac- CA748C* CA748* 
Series CA1458 CA1558 

Curves 


Rs < 10 k2 | 0 to 70°C 
—55 to +125°C 


| 
Input Bias Current 
+125. c 


Ambient 
iia added (Ta) | Fig. | 
ne 
ea 20,000 | 200,000 


Input Offset Voltage 


Input Offset Current 


RL > 2k 


r ro) 
w 


Open-Loop 
0 to 70 C 


Vo = +10 V 
—55 to +125 C 


Differential 


Voltage Gain 


Common Mode Input 
VICR 
Voltage Range —55 to +125 C 
Common Mode [aed 
RR Rs < 10 k?2 
Supply Voltage 
nee ae Rs < 10 ki 
Rejection Ratio —55 to +125 C 


10 ki 
-55 to +125 °C 


+ 
—_ 
No 
i+ 

_ 
p= 


+ | i+ 
=_ | 
Oo};}oO 
i+ 
_— 
Ww 


Output Voltage Vol(P-P) 
Swing 


7 
Oto 7O0C 
=655 to +125 C 


+125°C 


= 


Ww 
w 


Supply Current 


| - | 
7 
| = 
P30 
| - 
3 
= 
a _ 
See 


+125°C 


Device Dissipation 


rz 
> 
< 


ELECTRICAL CHARACTERISTICS 
Typical Values Intended a for Design Guidance 


Input Capacitance .. 
Offset Voltage Adjust- 
ment Range 


Output Resistance 


Output Short-Circuit 


Current 


Transient Response 


Unity Gain 
Ses V; = 20 mV 
Overshoot Re =2kQ 
CL < 100 pF 


Risetime 


Slew Rate: 
Closed Loop RE > 2kQ2Q 


Open Loop 


* Values apply for each of the dual operational amplifiers. 
4 Open-loop slew rate applies only for types CA748C and CA748. 
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File No. 531 CA741, CA747, CA748, CA1458, CA1558 


PHASE 
COMPENSATION 


yt 


INVERTING 
INPUT 


NON-INVERTING 
INPUT 


OUTPUT 
PHASE 
COMPENSATION 


OFFSET NULL 


View 
ALL RESISTANCE VALUES ARE IN OHMS 


92CM—19432 


Fig.2—Schematic diagram of operational amplifier with external phase compensation for CA748C and CA748. 


vt 


INVERTING 
INPUT 


Qio 
© pa 
G) Qiz 
NON-INVERTING 
INPUT 
Rg 
Fake 
OUTPUT 


(*) 
Rio 
50 
Qi6 


2) 2) 
o Ow 
ro) 

~j 

(2) 

WO 


OD 
On 
A 
© D 
\ee— 
B 
N 


(*) v~ 
ALL RESISTANCE VALUES ARE IN OHMS *® SEE FUNCTIONAL DIAGRAM FOR TERMINAL 
NUMBERS OF RESPECTIVE TYPE NUMBERS 92CM—19433 


Fig.3—Schematic diagram of operational amplifiers with internal phase compensation for CA741C and CA741 and for each 
amplifier of the CA747C, CA747, CA1458, and CA1558. 
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CA741, CA747, CA748, CA1458, CA1558 File No. 531 


DC SUPPLY VOLTS (v*+=15,V7=-15) FAA—+4H 
AMBIENT TEMPERATURE (Tg)=25°C ae 


lA 


PT TE EET PT | Tat TT 


OPEN-LOOP VOLTAGE GAIN (Ayo_L) 


Se Se ee ee OR a ee 
as a CR Cah a 6) a a a 6 aS a a SC” A eG Ce OY 


y, 
PET TT ET TT PAT 
A 


q 
= net === a, 
os ry 
[ee] 
= | | 
l : pt 
aj i TH | | 
jo) 
8 1 oa a 
z an ome Ss 2 os oe 
s SES SOR RAEU Ree rr nid | 
¢ Prt =z 
seseeussnseeeususceses sae SH 
ot CCC eee a ne = os oe 
bs Perrier De eo Th akin 
- Seneeee COCO eo ~~ 
J rTTTIA TLL errr ere Tf TT Pt TN TT 
° SRERG SESS8 CERES OEE See eee eee 4 = a alo os 
> SG008 SEG08 SERR8 SEREs CER eee eee eee eee -+— FH tr 
FEE mia tee feted 
85 REECEEEEE EERE REECE EERE ie ai Sali 
PRESET mma ae) a 
Srane am SESS eeeeeee sees 
FEE EEE EEE EEE EEE EEE EH ret TTT Lit rege re Lt] +e 
| 
DC SUPPLY VOLTS (vt, v7) FREQUENCY (f)——Hz 
92CS-15744RI 9eCS-17620 


Fig.4—Open-loop voltage gain vs. supply voltage for all types. Fig.5—Open-loop voltage gain vs. frequency for all types. 


HHH AMBIENT TEMPERATURE (T,)=25°c ETT ttt 
Seen rT TT Ty | 


AMBIENT TEMPERATURE (Ta) =25°C con H 
LOAD RESISTANCE (R,) 2 2k2 as 
SRELE Sees eee Sees a 


) 5 10 15 20 
DC SUPPLY VOLTS (Vt,Vv7) DC SUPPLY VOLTS (V*, V7) 
92CS-I762IRI 92CS—17622RI 


COMMON-MODE INPUT VOLTS RANGE (VicR) 


ry t | TT TT 
Seen susueeae se Co a eo eat 
eS) BEC eee eee eee eee ee 


= 

a 
U 

= 

eS) 

2 
© 
2 
= 
2) 
i 
= 
re) 
> 
= 
a 
| 
2 
ro) 
x 
< 
WW 
i 
re) 
2 
x 
< 
WW 
a 


Fig.6—Common-mode input voltage range vs. supply voltage Fig.7—Peak-to-peak output voltage vs. supply voltage for all 
for all types. types. 


INVERTING INVERTING 
INPUT INPUT 


OUTPUT 
OUTPUT 


CAI74ICT,T 
CA747CE,E 


NON-INVERTING 
INPUT 


* SEE FUNCTIONAL DIAGRAM _ 
FOR TERMINAL NOS. OF OV 


RESPECTIVE TYPE NO. 92¢$-19424 i 
9 ge S$-19425 
92CS-15746 
Fig.8—Voltage-offset null circuit for Fig.9—Voltage-offset null circuit Fig. 10—Transient response test 
CA741C, CA741, CA747CE for CA748C and CA748. circuit for all types. 
and CA747E. 
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DC SUPPLY VOLTS (v*= 15, V7 =15) 


2 
72) 
a 
°o 
2 
4 
= 
= 
| 
> 
a 
= 
=) 
° 


AMBIENT TEMPERATURE (Ta): 25°C 
LOAD CAPACITANCE (C,)= 100 pF 


92CS-15747RI 


Fig.11—Output vol/tage vs, transient response time 
for CA741C and CA/741, 


8-LEAD TO-5-STYLE PACKAGE JEDEC MO-002-AL 


SYMBOL 
| MIN. | MAX. | | MIN. | MAX. | 


NOTE 


BASE 

PLANE \, 0.200 TP 2 5.88 TP 
SEATING _\- 0.010 | 0.050 0.26 | 1.27 
PLANE 

PLAN 


0.019 
[oe 
Le 


= 
i 
a 
Za 
Po 


0.407 


INDEX 0.335 0.370 
tine eS 0.305 | 0.335 


fo.020 [0.040 


92¢S-19431 
3 
8 6 
3 5 
NOTES 


1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 


2. Leads at gauge plane within 0.007” (0.178mm) radius of True 
Position (TP) at maximum material condition. 


3. @B applies between Lj and Lz. ~B2 applies between L2 and 
0.500" (12.70mm) from seating plane. Diameter is uncontrolled 
in Ly and beyond 0.500" (12.70mm). 


CA741, CA747, CA748, CA1458, CA1558 


DIMENSIONAL OUTLINES 
8-LEAD TO-5-STYLE PACKAGE (DIL-CAN) 


016 | 
019 is 
(8 LEADS) 


150 
-200 DIA. 
PIN CIRCLE 3001t010 
100.010 
(3 SPACES) 
.300t010 


NON CUMULATIVE 


92CS-20296 
10-LEAD TO-5-STYLE PACKAGE JEDEC MO-006-AF 


MILLIMETERS 
min [MAX 
5.84 TP 


92CS-15835 


4. Measure from Max. @D. 
5. Nj is the quantity of allowable missing leads. 


6. N is the maximum quantity of !ead positions. 


14-LEAD DUAL-IN-LINE PLASTIC PACKAGE JEDEC MO-001-AB 


NOTES: 


rc 
nN 
_= 


D | 
— 5 
BASE PLANE 
J a 
SEATING PLANE — \__ — 
GAUGE PLANE | ; re L 
| 


. Refer to Rules for Dimensioning Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at guage 
plane with maximum material condition and unit installed. 


. @, applies in zone Lz when unit installed. 


MILLIMETERS 


FAL 


SYMBOL 
[son Fa 


| MAX. | 
0.155 | 0.200 5.08 
0.050 
0.020 0.356 | 0.508 
0.065 1.27 | 1.65 
60 


0.3: 
0.2 


0.770 18.93 19.55 
25 
60 


7.62 8.25 
6.10 6. 
2.54 TP 


7.62 TP 


3.81 
0.76 


a applies to spread leads prior to installation. 
. N is the maximum quantity of lead positions. 


babes 
2.28 


92SS-4296RI 


One w 


. Nj is the quantity of allowable missing leads. 


@When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013”. 


a 


Jt yy 


yeti 
cze 
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RCE Linear Integrated Circuits 


Solid Stat CA3008 CA3015 CA3030 
Division CA3010 CA3016 CA3037 
CA3029 CA3038 


Operational Amplifiers 


Monolithic Silicon 


6-VOLT TYPES 12-VOLT TYPES PACKAGE aca ) 
CA3008 CA3016 14-Lead Flat Pack 
CA3010 CA3015 12-Lead TO-5 Style 
CA3029 CA3030 14-Lead Plastic Dual In-Line (TO-116) 
CA3037 CA3038 14-Lead Ceramic Dual In-Line (TO-116) 
. . CA3010 
e@ All types are electrically identical within their voltage groups CA3008 CA3015 


e@ Designed for use in Telemetry, Data-Processing, Instrumentation, and CA3016 


Communication Equipment 

e Built-in temperature stability from -55°C to +125°C for flatpack, TO-5 
style, and ceramic dual in-line packages; 0°C to +70°C for plastic dual 
in-line package 

@ Companion Application Notes ICAN-5290, ‘‘Integrated Circuit Operational! 
Amplifiers’’; ICAN-5213, ‘Application of the RCA-CA3015, CA3016 In- 
tegrated Circuit Operational Amplifiers’’; and ICAN-5015, ‘tApplication 
of the RCA-CA3008, CA3010 Integrated Circuit Operational Amplifiers”? 


HIGHLIGHTS 


CA3029, CA3030 CA3037, CA3038 


6 V Types 12 VY Types 
APPLICATIONS 


® Open-Loop Voltage Gain 60 70 dB typ. 
® Common-Mode Rejection Ratio 94 103 dB typ. ® Narrow-Band and Band- ® Oscillator 
® Output Impedance 200 92 Q typ. pass Amplifier ® Comparator 
@ Input Offset Voltage 1 1 mV typ. ® Operational Functions ®@ Servo Driver 
® Static Power Drain at + 12 V . 175 mW typ. ® Feedback Amplifier ® Scaling Adder 
+ 6V 30 30 mW typ. @ DC and Video Amplifier ® Balanced 
+ 3V 7 ri mW typ. ®@ Multivibrator Modulator- Driver 


SCHEMATIC DIAGRAMS 


Ovt 
13 


Ov* 


© 
NON- NON- 
NeUrS mers 
6 
OVouT 
R3 
2K 
CA3008 
CA3016 
CA3029 
CA3030 CAs 
CA3037 4 CA3015 bm tadv- 
CA3038 SUBSTRATE 92CM-13331R1V SUBSTRATE Seaham 
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File No. 316 ___ «CA 008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038 


ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, Ta = 25°C 
Voltage or current limits shown for each terminal can be applied under the indicated 


vottage or other circuit conditions for other terminals 


All voltages are with respect to ground (common terminal of Positive and Negative DC Supplies) 


Voltage or Current 
Limits Circuit Conditions 


Termina!| 
CA3016 


Voltage or Current 
Limits Circuit Conditions 
CA3030 


1 DO NOT APPLY VOLTAGE FROM AN EX- 
TERNAL SOURCE TO THIS TERMINAL 

CA3016 

CA3030 

CA3015 |CA3038 

2 16 V 0V 6 ; 
13 
2 
4 
6 


0 
3 BV 0 
13 
2 0 
8V : : 
6 . 
13 #12 


NO CONNECTION 


20V} OV l 2 0 
10 13 +12 


NO 


CA3008 
CA3029 


+ + 
— —_ — -_—— 
MNO RO RO mM 


— 
BNO 


NO CONNECTION 
DO NOT APPLY VOLTAGE FROM AN EX- 
TERNAL SOURCE TO THIS TERMINAL 
DO NOT APPLY VOLTAGE FROM AN EX- 
TERNAL SOURCE TO THIS TERMINAL 


2 0 
10 OV] +14V + 6 -12 
10 13 +12 


ll DO NOT APPLY VOLTAGE FROM AN Ex- 
TERNAL SOURCE TO THIS TERMINAL 


Internally connected to Terminal No.4, 
CASE CA3015 (Substrate) DO NOT GROUND 


CA3016 CA3015 | CA3029 CA3016 CA3015 
CA3037 CA3038 | CA3030 CA3030 CA3038 | CA3029 CA3037 


OPERATING TEMPERATURE RANGE . . -55°C to +125°C |- 40°C to 85°C = MAXIMUMSIGNAL VOLTAGE........ 8Vto+V | -4Vto+1V 
STORAGE TEMPERATURE RANGE... . -65°C to +150°C | -65°C to +150°C MAXIMUM DEVICE DISSIPATION ..... 600 mW | 300 mW 


NO CONNECTION 


DO NOT APPLY VOLTAGE FROM AN EX- 
TERNAL SOURCE TO THIS TERMINAL 


DO NOT APPLY VOLTAGE FROM AN Ex- 
TERNAL SOURCE TO THIS TERMINAL 


400 {2 Between Terminals 
6 & 12 (CA3016, 
CA3030, CA3038) 

4 & 9 (CA3015) 


200 {2 Between Terminals 
‘6 & 12 (CA3008, 
CA3029, CA3037) 
4 & 9 (CA3010) 


QO 
> 
—_— — — Ww 
ps oO —s on > ww Ro — 4 
on 
—" 
ww —sJ 
| 
<= 
ah. 
No 
—) 
<= 
a- 
en 
— 
nN > 


Internally connected to Terminal No.4, 
CA3010 (Substrate) DO NOT GROUND 


CA3008 CA3010 
CA3008 CA3010 
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ELECTRICAL CHARACTERISTICS at Ta = 25°C 


Special Test Conditions 


Terminal No.8 (CA3008 , Test CA3008 CA3016 Typical 
CA3016, CA3029, CA3030, Cir CA3010 CA3015 Charac- 
Characteristics CA3037, CA3038) apit CA3029 CA3030 Units | teristic 


Terminal No.5 (CA3010, CA3037 CA3038 
CA3015) Not Connected 


Unless Otherwise Specified OP eta Fig. 
STATIC CHARACTERISTICS: 


Input Offset Voltage Voc = 6V, VEE = -6V 1.08 mV 
a #12V = -12V 1: 37 
Input Offset Current = +6V 0.54 
= +12V on 1.07 
ee ee 


= +12V = -12V 

Input Offset Voltage 

Sensitivity: Positive 

mV/V 
SUERe 

Open-Loop Differential Ag, Vcc = +6V, VEE = -6V 

Voltage Gain = +12V = -12V - 
Open-Loop Bandwidth BW = +6V = -6V 

at -3 dB Point OL = +12V = -12V 


BOG 
Common-Mode Rejection CMRR Voc = +6V, VEE=-6V | 4y | 70 : 12 
Ratio = +12V = -12V - 103 
Maximum Output-Voltage Vo(P-P) = +6V = -6V : - 
Swing = +12V = -12V : 
= =- 10 | 14 - . 
Z ko? 
BERBER 


Curves 


Negative 


Device Dissipation 


» VEE “+12, 
8 shorted to 12 VEE = -12V 


DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWoL 


— 
— 


— —_— 
on aed 


Input Impedance 13 
2 
LEAD TEMPERATURE (During Soldering): 


Output Impedance ZOUT 

Common-Mode Vior V 
Input-Voltage Range | 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for TO seconds (AKi nik dock se hae e0d hee KOE a ROTO eee LRG e wee Ane GeneedadbekeuanGe +265°C 
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CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038 


TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS 


Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038; 
Italic Numbers in Square Boxes are for CA3010, CA3015 


INPUT OFFSET VOLTAGE AND CURRENT 


Tr 

POSITIVE DC SUPPLY VOLTS (Vcc) FETT 
NEGATIVE DC SUPPLY VOLTS Rosecueeessaeaeeesesaieees 
Sant ee ee 


ph 


soeas TTT Ve ¢=+l2V Veet "ipVELEECEESEPEEEEEEEEE 


HHH eee SPSDINPUT OFFSET VOLTAGE 
ee aude. > (S059. dn050000000055--—an6 
SSSSG0RRR> deeeneee, cess ceeeesseeeeenee eee 
; aace8.-.—--an8 = 
SGSG0 00070: 0. <SR050enSeneR 
S0000 S082 40008. “S808 Sees Seeeeeeeee.--“ 88 


ccz+6V VeE=-6 CPs INPUT OFFSET CURRENT 
. aan 


INPUT OFFSET VOLTAGE—mv 
INPUT OFFSET CURRENT— 


-75 -50 -25 fe) 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta) — °C 


92CS-14929 


Fig.2 


INPUT OFFSET VOLTAGE, INPUT OFFSET VOLTAGE 
SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT 


92CS-14855 


INPUT OFFSET CURRENT AND INPUT BIAS CURRENT 
TEST CIRCUIT 


Vec 


92CS-14854 


INPUT BIAS CURRENT 


INPUT BIAS CURRENT—,A 
SR ESSER RRERR ERASERS 


+4 SBaSSER eGree | 
Ce IC oer 
e] sae SEEGER RRReS FEE EEE EEE EEE EEE 


-75 -50 -25 ie) 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta) — °C 
92CS-14932 
Fig.3 
Procedure: 


Input Offset Voltage 


1, Adjust VE for a DC Output Voltage (Voy) of 0 + 0.1 volts. 

re yoo. VE and record Input Offset Voltage in millivolts as 
E/1 

Input Offset Voltage Sensitivity 

1. Adjust Ve for a DC Output Voltage (Vout) of 0 + 0.1 volts. 

2. Increase i Vcc | by 1 volt and record output voltage (VoyT). 

3. Decrease lVec | by 1 volt and record output voltage (VgyT). 


4. Divide the diference between VouT measured in steps 2 and 3 by the 
change in Vcc in steps 2 and 3. 
VouT - VouT (Step 2) - Voyt (Step 3) 
Vcc 2 volts 
5. Refer the reading to the input by dividing by Open Loop Voltage 
Gain (Ag,). 


Vout/Vcc 
Vio/Vcc = 


A 
OL 
6. Repeat procedures 1 through 5 for the Negative Supply (Vee). 
7. Device Dissipation 
P+ = Vecic + VeglE 
Ic = Direct Current into Terminal 3) or Ld 
IE = Direct Current out of Terminal@)or 


Procedure: 

Input Bias Current and Input Offset Current 

1. Adjust VE for | Voyt| < 0.1 V DC. 

2. Measure and record Ve and VINgs 

3. Calculate the Input Bias Current using the following equation: 
VINg 

100 kf? 

4. Calculate the Input Offset Current using the following equation: 

lio = VE/100 kQQ 


14 


CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038 


File No. 316 


TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS 


Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, CA3038; 
Italic Numbers in Square Boxes are for CA3010, CA3015 


OPEN-LOOP VOLTAGE GAIN vs. 
FOR CA3008, CA3010, CA3015, CA3016, 


CA3037, CA3038 


POSITIVE DC SUPPLY VOLTS (Vcc) 
NEGATIVE DC SUPPLY VOLTS (V¢¢) 
SOURCE RESISTANCE (Rs)=!1K Q 
TERMINAL No. 8[5] OPEN 


FREQUENCY 


OPEN-—LOOP VOLTAGE GAIN (Ag,)—dB 


O.| | 


FREQUENCY (f)— MHz 


Fig.6 


92CS—14848 


OPEN-LOOP VOLTAGE GAIN vs. FREQUENCY 
FOR CA3029 AND CA3030 


POSITIVE DC SUPPLY VOLTS (Vcc) AMBIENT TEMPERATURE 
NEGATIVE DC SUPPLY VOLTS (VEE) (Ta)=25°C 
SOURCE RESISTANCE (Rs)=! KQ 

~_(Vec)=+l2 


TERMINAL No.8 OPEN 
(Vee)=I2) | + tt 
EE 


seat PNIN 


COHN 


100 


OPEN-LOOP VOLTAGE GAIN (Ao,_)—dB 


0.1 | 
FREQUENCY (f)—-MHz 


Fig.7 


92CS-14864 


OPEN-LOOP DIFFERENTIAL VOLTAGE GAIN, MAXIMUM PEAK-TO-PEAK OUTPUT 
VOLTAGE, AND OPEN-LOOP BANDWIDTH AT -3 dB POINT TEST CIRCUIT 


YIN 


S12 (RMS) 
SIGNA 
SOURCE oe xg WIC) 
7 (3) 


VOLTMETER 
(BALLANTINE 
TYPE 314 

R 


O 
EQUIVALENT) 


92CS-14856 


Procedure: 
1. Adjust Ve for VoyT = +0.1 V DC. 
2. Measure Open-Loop Differential Voltage Gain (Ag ,_) at f = 1 kHz. 


Vout 


Aor = 20 Logig 


3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz. 
4. Measure Open-Loop Bandwidth at -3 dB Point. 
Reference Level = Ag, at 1 kHz. 


Fig.8 


MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE 
FOR CA3008, CA3010, CA3015, CA3016, CA3037, CA3038 


E 


[Vol P-P )| 
SEeeeeee 


HE 
| 


yi 
NCAT 
AC 


AL 
v, 


™ 
jaan 


TZ 
| YZ A 


OA 
POA RL 
44 AMBIENT TEM 


17.5 


POSITIVE DC SUPPLY VOLTS (vec) HH HH 
NEGATIVE DC SUPPLY VOLTS (Vee) (TTT 11 
TERMINAL No.8 [5] OPEN HAH 


ESSER RERER Pott ett ty SaeSneGuEE sae 
PERE ae ee 
a SREB seee=e TT | 

aaeeae SREp= Sie=ce — 


15 


AO "AMBIENT 
Aaa TTT Ace 
PRET TEL ITT Re Lee 


asec tH 


——-==588 


a8 
| | 
NS8888) 
Seen Ss 
SNOT TT 
\ N 
2 NY 
CT TTT AT] 
eee 
va 2 
28 
a 


POSITIVE DC SUPPLY VOLTS (Vcc) 

NEGATIVE DC SUPPLY VOLTS (V¢g) 

TERMINAL No.8 [5] SHORTED TO 
TERMINAL No.!2 [9] 


MAXIMUM PEAK-TO-PEAK OUTPUT VOLTS [Vo(P-P) 


rag 
=J 
{e) 
> 
- 
= 
a 
| on 
=> 
oO 
x 
a 
WW 
0. 
Oo 
7 
x 
a 
Ww 
a 
= 
at 
= 
4 
a 
= 


0.75 | 1.25 Re) 
LOAD RESISTANCE (R; )— K OHMS 


(a) 


1.75 2 


92CS-14849 LOAD RESISTANCE (RL) —K OHMS 92CS-14862 


Fig.9 (b) 
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS 


Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, C.A3038; 
Italic Numbers in Square Boxes are for CA3010, CA3015 


MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE 
FOR CA3029 AND CA3030 


SES’ SRE RR RGSS Ss CARER OPES AeA 


POSITIVE DC SUPPLY VOLTS (Vcc) = POSITIVE DC SUPPLY VOLTS (Vcc) 
NEGATIVE DC SUPPLY VOLTS (Veg) l NEGATIVE DC SUPPLY VOLTS (Veg) 
TERMINAL No. 8 SHORTED TO TERMINAL No. !2 E TERMINAL No.8 OPEN = BEeEn 
yssiiiiie Sri: — Ke SSGSReRe0n 0088 
b SSGG0 S000 SRSRRERREEPH— = ‘oe Cooter HHH coo 2 a cH 
a ~2e= re Poon co Ha — 
= sue ae 3 Peete oh Po eaP=--c68 2 
5 9 jo5K-O oT P=-=--. 606 HH 
HH . soceeeees r 
~— os Fk Pod = 
x= Ls 2 Pe 
wT TEMPERATURE FH 
ra Too 2 lnm 
OG H oo PEE Eee OHHH 
ro a HEH x aeeeneee 
avi we oe reansa 
; a 
Wk; 1 SSE 
= ° Seeer. ersaseees = —— 
=< FE aa’, =—— 
5 “ iF 
= a an 
WwW 
ES Qa 
= 5 
Beene?’ .6a588 a 
= es tiara ECE CEE EE HHH 
2 
aq 
= 


Coo 
sueee seen ase eaeeeun Sessesees 
aa 
SEEEE CORO EEE CREE ee re beer eee eee FEC FH 44H] 
0 025 O50 075 | 125 150 175 2 0 5 0 5 20 


LOAD RESISTANCE (RL)—K2&Q saneawen LOAD RESISTANCE (RL)— K OHMS 9208-14861 


(a) Fig.10 (b) 


COMMON-MODE REJECTION RATIO AND COMMON-MODE 
INPUT-VOLTAGE-RANGE TEST CIRCUIT 


© 
Ve = 19] 
oe ee 2 @) (2) 2 
O.l wF 
a Lab Fa : 
12 
V2 = ae OSCILLOSCOPE 
| kHz VS @) (RCA kHz) | CUEKTRONIX 
SIGNAL 512 O3V iL weesen | OUT SEG) Your eH TYPE 502A 
SOURCE (RMS) = VEE OR O+0.1V OR 
IMo EQUIVALENT) EQUIVALENT) 
+1 % 
VBIAS = = as 


= 92CM -14858 
COMMON-MODE REJECTION RATIO vs. FREQUENCY 
AMBIENT TEMPERATURE (T,)=25°C 
TERMINAL No. 8 [5] OPEN 


Sanit SSUTRA CHE 
"CLUE TINY Seal 

CHT SIS 
CCC NONE 

COT PSH 
CCCI A 
CCHIT TIE TNH 


100 
eee a 92CS— 14859 


Fig.11 Fig.12 


Procedures: 


Common-Mode Rejection Ratio: 
1. Set Veias = 0. Adjust Ve for VoyT(DC) = 0+ 0.1 V. 


2. Apply 1-kHz sinusodial input signal and adjust for Vs = 0.3 V 
(RMS). 


3. Measure and record the RMS value of Vo An oscilloscope is 
used for this measurement so that the output signal may be visu- 
ally separated.from noise output. 


4. Calculate Common-Mode Voltage Gain: 
Acm = Vout/Vs 
Aco in dB = -20 LOG19 Vs/VouT 
. Calculate Common-Mode Rejection Ratio: 
CMR in dB = ApiFF in dB - Acy in dB. 
Common-Mode Input-Voltage Range: 


1. Calculate and record CMR for various positive and negative values 
of Vpjas within the maximum limits shown on Page 2. The Com- 46 
mon-Mode Input- -Voltage Range limits are those values of Vej~as 
at which CMR is 6 dB less than that calculated in Step 5 of the 0.001 
procedure given above. 


POSITIVE DC SUPPLY VOLTS (Vcc) 
NEGATIVE DC SUPPLY VOLTS (Veg) 


70 


ul 


RATIO (CMR)— dB 


60 


COMMON-MODE REJECTION 


50 
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS 


Terminal Numbers in Circles are for CA3008, CA3016, CA3029, CA3030, CA3037, C.A3038; 
Italic Numbers in Square Boxes are for CA3010, CA3015 


SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE 


SINGLE-ENDED INPUT IMPEDANCE (Zjjyy))—K OHMS 


=T5 


FREQUENCY (f)=1kHz ttt EH 
30 ego eee eo 
COCO 
CCC A 
PTTITTITT LLL LELLLLILLE LILLE) 
SOG 8 SOS 08 BORER OeRes ees eee eee .eeeeeeeee 
rrIvirliitiscleysestiy ti ititifiiti tit weed 
SEEKER NEE DADE R SENS ESSERE EP Le 
SG008 SES08 SORES Sees Cee esses er see eeeeseeees 
SO000 C0000 SESRR REeRSeeeeEe COA 
SGGGS SSRS0S00055 Seeeeeeus AC 
TTT Co ATITIILLL TTT 
SEGReSeeeReeee aa8 Witt LiL 
SG008 SOS0e SERRE SREEe ATLL BEBED 
TTL LLL See eeeeeeeeer sees 
isto REC SGSGGRRSR005_nnnE8 
TTL Titi Susaeeennséa aeees 
PTT Tr as a. ase Pee 
a 


“| 
a on 
So susecssovateatecatasttosttostecstenttastts 


POSITIVE DC SUPPLY VOLTS (Ved HTH HH eee eee 
NEGATIVE DC SUPPLY VOLTS(VeE Seeeeeces sescecaees 


a 
~<a88888 a 

Se eSeee sees ae 
SEREARERARRE SEES 
PCE 
rt yyy yy sesseesess 


SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT 


92CS-14853 


Fig.14 
-50 -25 fe) 25 50. ~=—«75 100.— «125 
AMBIENT TEMPERATURE (Ta)— °C 92C¢S—14930 
Fig.13 
OUTPUT IMPEDANCE TEST CIRCUIT 
Vee 
O.lpF 
(3) 
(4) = 
at Se 
IKQ [2] © @) 
(3) [2]| one >Re SOuF U 
/ DC AC 
vee qo ©) a ©, © VOLTMETER | VOLTMETER 
° 512 IKQ — (RCA (BALLANTINE 
SIGNAL L PS wv—38a_ | Yout (0C) = Vout (rms) TYPE 314 
SOURCE a OR O+t0.1V OR 
VEE 7 EQUIVALENT) EQUIVALENT) 
= L | 
5.1KQ 512 
ao = Procedure: ~ 
7 1. With So in position (c), adjust Ve for VoyT(DC) =0 + 0.1 volt. 
Loe 2. wip Sj ' posinen (a), and Sg in position (d) , record Vout, ("ms). 
+ | + 1 - 3. With Switch $1 in position (b),and S2 in position (d), adjust Ry until 
tL Fig.15 VOUT (rms) 
92CM-14857 = (get VouTo(rms) = ——1 —. Record value of Ri as Zourt- 
POSITIVE DC SUPPLY VOLTS (Veco) HT A HH aa 
NEGATIVE Dc SUPPLY VOLTS (ee) Pte 
FREQUENCY (f) = 1 kHz Seen cee eeeee eco 
SRE08 CERES SERESSESEE CEES CERES CREE eee 
FEE EEE EEE 
| BEER EEE EEE EEE EEE 
oe COLL 
> SEBS SERRE CREE R SO RRE ESSE S SERRE CARRS As 
Bo COCORRERCOCC eee 
N SSS88 88en. ~“°SRR SERR88 Saaas SERRE EER 
8 ooo EEE PEPE HH 
© 200 —_ Seeeee 
POORER EERE EEE PEEPReepeeeeeett 
PS SG000 S0000 2000000000 000000088 Hee ets; OU TTPUT IMPEDANCE vs. TEMPERATURE 
@ Po 2OR00 SESS RSE SESE S SSeS ee 
@ soto BEE saeeeeee , 
2 BOTCTESEOCEEEEEEEEEEEE EEE BEE H+ Fig.16 
Bee eee eee ee eee 
= SB BESS SESSRR00 88888 
> S0008 S50. ~ C2008 20008 SESE SSeS Se SeSee See See 
= eT | 
a a Ao 
[o) 


-25 ie) 25 50 75 100 25 
AMBIENT TEMPERATURE (Ta) — °C 92CS-14933 
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CA3010, CA3015 
TO-5 Style 
12-Lead Package 


28h 


SEATING 


92CS-19774 


INCHES 


L 
MIN. | 


NOTES: 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 


lines. 


Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


N 


w 


¢~B applies between Lj and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L1 and beyond 0.500” (12.70 mm). 


. Measure from Max. @D. 


a + 


Nj is the quantity of allowable missing leads. 


2 


N is the maximum quantity of lead positions. 


CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038 


DIMENSIONAL OUTLINES 
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CA3008, CA3016 


OPTIONAL END 
CONFIG. TYPICAL 


TERMINAL “N”’ BOTH ENDS — 


Oat 5 


BASE AND 
SEATING 
PLANE 


14 LEAD FLAT PACK 
JEDEC MO-004-AF 


Cas 


008 | .100 
C .003 | .006 
| 
.200 | .300 5.1 
.600 | 1.000 15.3 


-005 .050 
-000 -050 


i 3.9 
N 
Z 


NOTES: 

1. Refer to Rules for Dimensioning Peripheral Lead Outlines. 

2. Leads within .005’’ (.12 mm) radius of True Position (TP) at 
maximum material condition. 

3. N is the maximum quantity of lead positions. 

4. Z and Z} determine a zone within which all body and lead 
irregularities lie. 

92SS -4300 


CA3008, CA3010, CA3015, CA3016, CA3029, CA3030, CA3037, CA3038 
DIMENSIONAL OUTLINES 


CA3029, CA3030 


14-Lead Dual In-Line 
Plastic Package 
JEDEC- TO- 116 


INDEX AREA 


BASE PLANE 
sg 
SEATING PLANE \_ ma I 
GAUGE PLANE Ay L 
_ ey a L 
By _ L : 
INDEX AREA ~f 
1 3 ¢ SS... 
m3 \\ 
sty BOTTOM VIEW E] E e, 
N eo 
C 92SS-4296RI 


Tmax.| NOTED win. MAX. 


ae 155 0.200 5.08 
0.020 0.050 1.27 
0.014 0.020 0.356 0.508 
0.050 0.065 1.27 1.65 
eet ae 
0.745 0.770 18. 93 o es 
0.300 0.325 7.62 8.25 
0.100 TP 2.54 TP 
0.300 TP 7.62 TP 
Te Le eS oe 


0.125 0.150 

0.000 0.030 
0.040 0.075 
0.065 


NOTES 


1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) 
at gauge plane with maximum material condition and unit 
installed. 


- @A applies in zone L2 when unit installed. 
. @ applies to spread leads prior to installation. 


. N is the maximum quantity of lead positions. 


a na & Ww 


. N71 is the quantity of allowable missing leads. 


88 


SEATING PLANE = 


GAUGE PLANE 
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CA3037, CA3038 
14-Lead Dual-In-Line 


Ceramic Package 


JEDEC- TO- 116 


( ‘i | 7 
BOTTOM VIEW ] ey 
thly 


| Min. | MAX.| 
0.120 | 0.160 
0.065 


0.020 


2.54 TP 
7.62 TP 


NOTES 
1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) 
at gauge plane with maximum material condition and unit 
installed. 


. €A applies in zone L2 when unit installed. 
. a applies to spread leads prior to installation. 


N is the maximum quantity of lead positions. 


On fF w 


. N71 is the quantity of allowable missing leads. 
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RCSB Linear Integrated Circuits 


Solid State CA3SOO08A CAS3015A 
Division CA3010A CAS3016A 
CA3029A CAS3038A 


Operational Amplifiers 


Monolithic Silicon 


6-VOLT TYPES 12-VOLT TYPES PACKAGE 
CA3008A CA3016A 14-Lead Flat Pack 
CA3010A CA3015A 12-Lead TO-5 Style 
CA3029A CA3030A 14-Lead Plastic Dual In-Line (TO-116) 
CA3037A CA3038A 14-Lead Ceramic Dual In-Line (TO-116) 


These new types have all the desirable features and characteristics of 
their prototypes plus lower noise figures and improved input character- 
istics for offset voltage, offset current, bias current, and impedance. 


All types are electrically identical within their voltage groups 


Designed for use in Telemetry, Data-Processing, Instrumentation, and 
Communication Equipment 

Built-in temperature stability from -55°C to +125°C for Flatpack, TO-5 
style, and ceramic dual in-line packages; 0°C to +70°C for plastic dual 
in-line package 

Companion Application Notes ICAN-5290, ‘‘Integrated Circuit Operational 
Amplifiers’’; ICAN-5213, ‘‘Application of the RCA-CA3015, CA3016 In- 
tegrated Circuit Operational Amplifiers’’; and ICAN-5015, ‘‘Application 
of the RCA-CA3008, CA3010 Integrated Circuit Operational Amplifiers’’ 
cover Bode characteristics, phase compensation, frequency shaping, and 
amplifier design. 


CA3030A 
CA3037A 


CA3010A, CA3015A 


CA3008A, CA3016A 


HIGHLIGHTS 
6V Types 12V Types 
® Open-Loop Voltage Gain. . 60 70 = dB typ 
@ Common-Mode Rejection Ratio 94 103 dB typ 
Sere iaeienadinn» 2 aD CA3029A, CA3030A — CA3037A, CA3038A 
®@ Input Offset Voltage 09 1 mY typ 
® Input Offset Current 03 0.5 A typ APPLICATIONS 
@ Input Bias Current 2.5 4.7 A typ 
@ Static Power Drain ot © 12V : 175 mW typ ° igre ee iii 7 ene 
ifi om 
- . . - ba e Operational Functions @ Servo Driver 
2 me TO @ Feedbock Amplifier @ Scaling Adder 
@ DC and Video Amplifier © Balanced 
SCHEMATIC DIAGRAMS © Multivibrator Modulator-Driver 
ve 
CA3008A Ge fe 
CA3016A 75K 75K 
CA3029A CA3010A 
R; [6] 
CA3030A CA3015A 
CA3037A 
CA3038A 


6 
SUBSTRATE 


92CM-I333IRIV 


O 
SUBSTRATE 


Fig. 
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ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, Ta = 25°C 
Voltage or current limits shown for each terminal can be applied under the indicated 
voltage or other circuit conditions for other terminals 
All voltages are with respect to ground (common terminal of Positive and Negative DC Supplies) 


Voltage or Current 
Limits Circuit Conditions 
Nega- | Posi- 
tive tive Terminal Voltage 
DO NOT APPLY VOLTAGE FROM AN EX- 

TERNAL SOURCE TO THIS TERMINAL 

CA3008A 

CA3029A 

CA3010A|CA3037A 


Terminal 


Voltage 


DO NOT APPLY VOLTAGE FROM AN EX- 
TERNAL SOURCE TO THIS TERMINAL 


CA3016A 
CA3030A 
CA3015A | CA3038A 


6 

3 

2 0 

4 0 

6 : 
13 +12 

2 

3 

6 

3 


—" 


‘| 
. 3 
a 
10 
2 
- 
10 


8 
0 
8 


l 


_— 
<= 
+ 
— 
<= 
— 
o.— WwW — 
— 
Ww MD — Ro 
+ 4 + , ee 
Dm D CO CO rNMDOD DIM C 
a 
— —_— — — 
Mm PO ho D> 


NO CONNECTION NO CONNECTION 


an aa 
Ree 

10 13 +6 
nea 


NO CONNECTION 
ps fa 


0V l 
10 


NO CONNECTION 


DO NOT APPLY VOLTAGE FROM AN Ex- 
TERNAL SOURCE TO THIS TERMINAL 


DO NOT APPLY VOLTAGE FROM AN Ex- 
TERNAL SOURCE TO THIS TERMINAL 


l 2 
10 OV] +i4V + 6 
10 13 


ll DO NOT APPLY VOLTAGE FROM AN Ex- 
TERNAL SOURCE TO THIS TERMINAL 


400 {2 Between Terminals 
6 & 12 (CA3016A, 
CA3030A, CA3038A) 
4 & 9 (CA3015A) 


DO NOT APPLY VOLTAGE FROM AN Ex- 
TERNAL SOURCE TO THIS TERMINAL 


DO NOT APPLY VOLTAGE FROM AN Ex- 
TERNAL SOURCE TO THIS TERMINAL 


10 13 +6 

11 DO NOT APPLY VOLTAGE FROM AN EX- 
TERNAL SOURCE TO THIS TERMINAL 

4 6 -6 


Internally connected to Terminal No.4, 
CASE CA3010A (Substrate) DO NOT GROUND 


200 {2 Between Terminals 

6 & 12 (CA3008A, 
CA3029A, CA3037A) 

4 & 9 (CA3010A) 


eo 
fom) 


— 
—" 


—" 


—_ 
4 
Lz! 
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File No. 310 ___ 


ELECTRICAL CHARACTERISTICS at Ta = 25°C 


Special Test Conditions 
Terminal No.8 (CA3008A, Tesi 
CA3016A, CA3029A, CA3030A, Cir. 
CA3037A, CA3038A), 
Terminal No.5 (CA3010A, 
CA3015A) Not Connected 
Unless Otherwise Specified 


Characteristics Symbols cuit 


STATIC CHARACTERISTICS: 


Input Offset Voltage VCC = sin VEE = a 
= + zs 


Input Offset Current 


Input Bias Current lip 


Input Offset Voltage 
Sensitivity: Positive 


AVig/AVCC 


Negative | AVig/AVEE 


Device Dissipation ‘5 | shorted to [9) VCC = 


VEE = 


8 shorted to 12 Voc = 
VEE = 


DYNAMIC CHARACTERISTICS: All tests at f = 1 kHz except BWoL 


CA3008A 
CA3010A 
CA3029A 
CA3037A 


CA3016A 
CA3015A 
CA3030A 
CA3038A 


CA3008A, CA3010A, CA3015A, CA3016A, CA3029A, CA3030A, CA3037A, CA3038A 


Typical 
Charac- 
teristic 
Curves 


Open-Loop Differential Ag. Vec = +6V, VEE = -6V 57 - 6&7 
Voltage Gain = +1 2V = -12V 70 


Slew Rate 
= +19Y = BUYS |none] = | 3 


Veco = +6V Ver = -6V Fs =e] = | 3 =| none 


Open-Loop Bandwidth BW = +6V 200 | 300 
at -3 dB Point OL = +12V an aH 370 


Common-Mode Rejection Vcc = +6V, VEE = -6V 70 | 94 

Ratio = +12V = -12V 103 

6.75 V 9&10 
Talal fe 


Maximum Output-Voltage Vo(P-P) = +6V 
Swing = +12V ne 


Input Impedance = +6V 
Output Impedance Z =H 5 HEE 


Common-Mode 
Input-Voltage Range 


VICR 
Vec = +3V , VEE 
NF +6V 
+9V 
+12V 


LEAD TEMPERATURE (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. 


Noise Figure 


FREE 
: Q 16 
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TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS 


Terminal Numbers in Circles are for CA3008A, CA3016A, CA3029A, CA3030A, CA3037A, CA3038A; 
Italic Numbers in Square Boxes are for CA3010A, CA3015A 


INPUT OFFSET VOLTAGE AND CURRENT INPUT BIAS CURRENT 
TT COCO ooo 
POSITIVE DC SUPPLY VOLTS (Vcc) sense POSITIVE DC SUPPLY VOLTS (Vcc) pee fete tae ty 
NEGATIVE DC SUPPLY VOLTS (Veg) H+ NEGATIVE DC SUPPLY VOLTS (Veg) SUSS00500050558 
aaee cc ane TTI 
BERGE ORS SPSS eae eee OOO 
Seeeeen oa 
>a SEenn 
Et < Seen 
rT SSSRG USES See ew ry Seen8 
| | -@Sp ppp Coo Seene 
es EET | SEeun 
oz ha asses 
fa z HH 
a = SeeeeEn 
22 . Seeeeeen 
= CCT 
pis = aveeeres 
WW Pritt ri 
an o CCC 
ras < SSSSeeR8E8 
ete oO Senex ane Cy 
Cee 
— B cic 
55 2ee.-:* = SBeeeRe 
aa ae CCI S SEeeeen 
220 ee eae ae sooo = Coo 
TTT Tt HS a8 oasea “258 
oo ea a i 
sassssssseseseeeeeeessssseaeza3 Both 
COO BREaR 
SSS00 SERE8 SERRE SRE RR eee eee eee SHG00 CERES Seeee eee Seeeseue CT 
OCTET rrr eee CIT terre ert Feet rt FT TTT Tt TT 1 an Cor 
-75 -50  -25 fe) 25 50 75 100 =—s-:125 -75 -50 -25 (e) 25 50 75 100~—-:125 
AMBIENT TEMPERATURE (Ta) — °C AMBIENT TEMPERATURE (Ta) — °C 
92CS -14846 92CS-|4847 
Fig.2 Fig.3 
Procedure: 


INPUT OFFSET VOLTAGE, INPUT OFFSET VOLTAGE 
SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT Input Offset Voltage 


1. Adjust Ve for a DC Output Voltage (Voyt) of 0 + 0.1 volts. 

2. Measure VE and record Input Offset Voltage in millivolts as 
Ve/1000. 

Input Offset Voltage Sensitivity 

1. Adjust Ve for a DC Output Voltage (Voy) of 0 + 0.1 volts. 

2s exe fae | by 1 volt and record output voltage (VgyT). 

3. Decrease IVec | by 1 volt and record output voltage (VgyT). 


4. Divide the diference between Vout measured in steps 2 and 3 by the 
change in Vcc in steps 2 and 3. 


VouT - VouT (Step 2) - Vout (Step 3) 


Vec 2 volts 
5. Refer the reading to the input by dividing by Open Loop Voltage 
Gain (AgL). 
92CS-!14855 
Vout/Vcc 
ries Vio/Vec = ———— 
AoL 
INPUT OFFSET CURRENT AND INPUT BIAS CURRENT 6. Repeat procedures 1 through 5 for the Negative Supply (Vee). 
TEST CIRCUIT 7. Device Dissipation 


Pr = Vecic + Veele 
Ic = Direct Current into Terminal 13 or ho 
le = Direct Current out of Terminal 6 or 


Procedure: 
Input Bias Current and Input Offset Current 
1. Adjust Ve for |Voyt| < 0.1 V DC. 
2. Measure and record VE and Vin, 
3. Calculate the Input Bias Current using the following equation: 
VINg 
100 k{2 
92¢S-14854 4, Calculate the Input Offset Current using the following equation: 
Fig.5 lio = VE/100 kf) 


4 
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS 


Terminal Numbers in Circles are for CA3008A, CA3016A, CA3029A, CA3030A, CA3037A, CA3038A; 
Italic Numbers in Square Boxes are for CA3010A, CA3015A 


OPEN LOOP VOLTAGE GAIN vs. FREQUENCY 
FOR CA3008A, CA3010A, CA3015A, CA3016A, OPEN LOOP VOLTAGE GAIN vs. FREQUENCY 
CA3037A, CA3038A FOR CA3029A AND CA3030A. 


POSITIVE DC SUPPLY VOLTS (Vcc) 
NEGATIVE DC SUPPLY VOLTS (Veg) 
SOURCE RESISTANCE (Rs)=IK 2 
TERMINAL No. 8[5] OPEN 


POSITIVE DC SUPPLY VOLTS (Vcc) AMBIENT TEMPERATURE 
NEGATIVE DC SUPPLY VOLTS (Veg) (Ta)=25°C 
SOURCE RESISTANCE (Rs)=! KQ 


fees {ENT Tt 


CCH NGS 
CHICEP Cop TE ETA IN TT 


40 


or ail 


OPEN—LOOP VOLTAGE GAIN (Ag,)—dB 


20 


ine 
EU ET PRON TL 
PL LEE Gi EE Petter ALT IN NT 


exete)| 0Ol t 100 0.001 ol 500 
eee a séesessae FAERUENGY demanes 92¢S-14864 
Fig.6 Fig.7 


OPEN-LOOP VOLTAGE GAIN (Ao,.)—dB 


OPEN-LOOP DIFFERENTIAL VOLTAGE GAIN, MAXIMUM PEAK-TO-PEAK OUTPUT 
VOLTAGE, AND OPEN-LOOP BANDWIDTH AT -3 POINT TEST CIRCUIT 


‘oe 
Procedure: 

1. Adjust Ve for VoyTt = +0.1 V DC. 

2. Measure Open-Loop Differential Voltage Gain (Ap,_) at f = 1 kHz 


V 
OUT 
OLTMETER A = 20 Lo 
(GALLANTINE OL 810 VIN 


oR 3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz 
4. Measure Open-Loop Bandwidth at -3 dB Point 
Reference Level = Ao. at 1 kHz 


OR 
EQUIVALENT) 


Fig.8 


92CS-14856 


MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE 
FOR CA3008A, CA3010A, CA3015A, CA3016A, CA3037A, CA3038A 


7 ————————————— rrr Teo 175] POSITIVE DC SUPPLY VOLTS (Vcc) SGmneeee 
=. S000 00000 SOR 00 SSSR SSE Rs Be SeR Sees ee eee eee CC AEE on 
= ESOS 0 eee JERURGCSSSRSRAR SCARS eRe Ce eee NEGATIVE DC SUPPLY VOLTS (Veg) FETT TIT 
COC a Sennen TERMINAL No.8 [5] OPEN PrTI ITT ttt il i 
a 5s OOO reas +25°c LL TT 15 0. SEGG0 SSSR Seeeeeeees 
S TTTei ii tii treet ae7<55—- ag Coo kat 2h GE A eases a 
zs aan 

PT 

PCT 


v4anee 
Seeuee VEE* -l2V A ATT TTT 


i. 

& 

ES 

2) 
2 a 
=) Oo 
oO > 
> 
F 5 
5S torre z 
a E 
5 3 
: : its 
a WwW s ee 
a a aa5 pec ene 
d C4 Se eee tty 
fe) = COOP = ans eer ttt 
F PE ee e= == sR See e Seees sees 
% SHH ais oer 67 saben bases suns senessesssscees < BEE on 
i setae’ /> Zcaesbesanences CUCL OL Cer re. 2 ec*+6y eee 
= age TT positive 0c SUPPLY VOLTS (Vcc) = inp 72a cy Yee““6V aoaee 
2 NEGATIVE DC SUPPLY VOLTS (Vg¢) S25 sare aseee as 
= TERMINAL No.8 [5] SHORTED TO x War co SES 00008 SSSR eeeee eee seeee 
a TERMINAL No.!2 [9] < 8/00 C0008 SOOO 8 OOO 8 Cees Bee es eeeee esses sees 
= = O00 GGee Oe eee Oe eee eee 

CECE 
fe) 025 O05 O75 | 125 5.5 2 ) 5 10 5 20 
LOAD RESISTANCE (Ri )—K OHMS —gacs--14849 LOAD RESISTANCE (RL)—K OHMS = gacc_iagee 
(a) Fig.9 (b) 
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS 


Terminal Numbers in Circles are for CA3008A, CA3016A, CA3029A, CA3030A, CA3037A, CA3038A; 
Italic Numbers in Square Boxes are for CA3010A, CA3015A 


MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE 
FOR CA3029A AND CA3030A 


POSITIVE DC SUPPLY VOLTS (Vcc) 
NEGATIVE DC SUPPLY VOLTS (Vee) ose 
TERMINAL No.8 SHORTED TO TERMINAL No. I2 SoeeeeGuGn 


POSITIVE DC SUPPLY VOLTS (Vcc) 
NEGATIVE DC SUPPLY VOLTS ‘(Veg) ot aon 
eee No.8 OPEN Tt) an SSSSeeee5558 


CO—TT——7——TET——T—T—ToToTEore eo 
BEER nese 
rT TT TT TTT TT TTT TT aae8 SEEe 
SS008 SSS08 eee eee eee se= CCl 
12.5  Ven=4l2 CCC Sr PSS +H 

TTT TTT) Vec=+!leV T= Saueeeeeene 
oeeanaenae Vege=-l2V yes --265ee TTT TT TTT TTT 

SEeeeeene 2 GSR 00S SRRSeSeeeeees 
HCCC SSSS0 SSSR eee 
io sas SOSSSS0077~ GES SS\S0 00008 0000000000088 
COO COC rrr 
SSSR R000" 4558 


eS 


a 
‘eae TTT TTA 
asa aif —_ BSR ERRERERERe 


75 saaaenny Zanannlin 
ae eae 28888 
Seen8 


VOLTS S Mo (P—P)] 


| oe 
= 
a 
3 
x 
a 
WJ 
a 
re) 
a 
x 
< 
WwW 
a. 
= 
5 
= 
x 
a 
= 


MAXIMUM PEAK-TO-PEAK OUTPUT VOLTS [Vo(P-P)] 


a t SERBS ES 

a SS SSEES SERRE CSSRS SRR eee eee 
Sean TIT TTT TTT TTT ee Te eT ee eT 
20 


r) 025 O50 075 125 150 175 2 0 e i0 
LOAD RESISTANCE (R, )—KQ 92CS-14860 LOAD RESISTANCE (R_)— K OHMS 


(a) Fig.10 ie 


92CS- 14861 


COMMON-MODE REJECTION RATIO AND COMMON-MODE 
INPUT-VOLTAGE-RANGE TEST CIRCUIT 


a (9) \ = 
Ve = [9] 
2 ee eee Hs (2) © 
O.l wF 
C 
la” Oa 
fo jel = VOLTMETER OSCILLOSCOPE 
| kH Vs @ (RCA (TEKTRONIX 
SIGNAL 519 O3V wreag, | Mout (OC) Vour('kHz) | TYPE So2a 
SOURCE (RMS) = VEE O+0.1V OR 


EQUIVALENT ) 


OR 
iIMQ EQUIVALENT) 
1% 


- l0OnF >< Veias = = ial 


— 92CM-14858 

er ee COMMON-MODE REJECTION RATIO vs. FREQUENCY 
Common-Mode Rejection Ratio: POSITIVE DC SUPPLY VOLTS (Vcc) 

1. Set Vias = 0. Adjust Ve for VoyT(OC) = 0 + 0.1 V. tin eugene ares 

2. ie 1-kHz sinusodial input signal and adjust for Vs = 0.3 V TERMINAL No. 8 [5] OPEN 


ally separated.from noise output. 
4. Calculate Common-Mode Voltage Gain: 
Acm = Vout/Vs 
Aco in dB = -20LOGj9 Vs/VouTt 
5. Calculate Common-Mode Rejection Ratio: 
CMR in dB = ApiFF in dB - Acy in dB. 


(RMS). Te 
3. Measure and record the RMS value of Vo OUT. An oscilloscope is ce 
. all 


used for this measurement so that the ou Signal may be visu- ae 


Common-Mode Input-Voltage Range: 


1. Calculate and record CMR for various positive and negative values LE EU lan Neill 
of VBIAS within the maximum limits shown on Page 2. The Com- PLUM TIT IT UY Uh 
mon-Mode Input- Voltage Range limits are those values of Vp; 
at which CMR is 6 dB less than that calculated in Step 5 of the 0.001 100 
procedure given above. Peet _* 92CS— 14859 


Fig.11 Fig.12 


za 
) 
-o 
ov 
= | 
Ww 
Le) 
<¢ 
ao 
So 
ie 
za 
oa 
= 
= 
[e) 
oO 
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS 


Terminal Numbers in Circles are for CA3008A, CA3016A, CA3029A, CA3030A, CA3037A, CA3038A; 
Italic Numbers in Square Boxes are for CA3010A, CA38015A 


SINGLE-ENDED INPUT IMPEDANCE vs. TEMPERATURE SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT 


40] positive DC SUPPLY VOLTS (Veco) Ht ttt vA te 


ERSET DEER RR SARA” ab 

BESS ORE REARS «Be ee 
SEGR0 SERRE eee cee 
SESE SERS. ce Sees 
EGGS °~.c8 SER eee 


-75 -50 -25 O 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta)—°C —— gacs-14851 


92CS-14853 


w 
A PPLY VOLTS (V, SSSSG8e0e0R7 ceennee 
= NEGATIVE DC SUPPLY WOLTS (VEE) Ett tee 
So 35 SRG08) 4Beeeeee8 
ss Co OF eee 
SRER0 SERER COREE SERS Sees Bees eee. eeeeeeeee 
| COC 
Ss aaeee PPP 
= 39K 0 SSeeeseeeeeee A 
N TT Tir s CCC 
Ww oan SRGSUSEREREREEE SeeeeeeeeneEe 
o Seeeeee 7) Seeeeees 
z Seeeeee a ShRRER OER 
<q Baepenae a SaRSRERR 
x BRBEESS ERE”. 
WwW a SSe8n0 2.8 
S = a 
i . 
— 
5 20 Ss 
a o 
é ae a 
in ane Dp 
ti Ps s 
ra] PS ae Seeeeeee 
= Hoo COAT COO 
W SEG88 8897488 SEB”4 a BRRSERCARS Ree 
ALF SEen80” 28888 aP288 SSSSSESeReee sees 
4 jot toe A a a8 
ro) sa88 C1 
z oan 2 
Pr) Pia o 
a8 Ss 
aan a 


Fig.13 
OUTPUT IMPEDANCE TEST CIRCUIT 
Vec 
[/0| O.1pF 
(3) 
(4) oS 
a Se 
IKQ [2] . Q, @ 
3) a 
Dc AC 
“€ , 2 VOLTMETER VOLTMETER 
I kHz 512 IKQ + (BALLANTINE 
SIGNAL abe S| Vout (0C) Voy irms) TYPE 314 
SOURCE = OR OtO.lV OR 
VEE A EQUIVALENT) | EQUIVALENT) 
= — L 
5.1KQ 512 
Wetoe) = Procedure: _ 7 
= 1. With So in position (c), adjust Ve for Voyt(DC) =0 + 0.1 volt. 
ae 2. With Sq in position (a), and Sg in position (d) , record VouT} (rms). 
+ J + iE 3. With Switch Sj in position (b) and S92 in position (d) adjust Ry, until 
i VOUT] (rms) 
92CM-14857 = Fig.15 VouTo(tms) = 1 Record value of Ri as ZQurt: 
POSITIVE DC SUPPLY VOLTS (Vcc) Tt 
NEGATIVE DC SUPPLY VOLTS (Veg) [1 
aSEe 
siitararh ties 
HH 
cH re saeenee 
FRA EEE OUTPUT IMPEDANCE vs. TEMPERATURE 
SEGG805en.-"8 
Gases SS55eenn ‘ Fy . 
SURES SEE eS Re lected tT Fig.16 
BEE 


-75 -50 ~-25 0 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta) — °C 92CS-14850 
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NOISE FIGURE vs. FREQUENCY NOISE FIGURE TEST CIRCUIT 
33 KN 


POSITIVE DC SUPPLY VOLTS (Vcc) 
NEGATIVE DC SUPPLY VOLTS (Veg) 
SOURCE RESISTANCE =| K OHM 


20 


@ 
i 
i THESE CURVES DO NOT 
z APPLY FOR 6-VOLT UNITS 
ui (CA3008A , CA30I0A, CA3029A, 
x CA3037A) 
© 
w 
w TO 
3 QUAN-TECH 
7 MODEL No. 
311 OR 
EQUIVALENT 
TESTER 
FREQUENCY (f)—Hz 
92CS-14852 92CS-14863 


Fig.17 Fig.18 


DIMENSIONAL OUTLINES 


CA3010A, CA3015A CA3008A, CA3016A 
TO-5 Style 
12-Lead Package 


OPTIONAL END 
CONFIG. TYPICAL 
TERMINAL ‘‘N”’ BOTH ENDS 


BASE 
PLANE 


SEATING 


1.020 a Oa tg Oe OaOeOs ery H 
€ 
Q 
oes | 0.185 SEATING 
a 14 LEAD FLAT PACK PLANE 


[0.018 0.482 
| oO 


| 4.70 | 
2B | 0.016 | 0.482] 
| oO | oo | 

$B2 0.016 | 0.021 0.407 | 0.533] 
p07] eos [oss | | 775 | 850) 
| 0.020 | 0.040 | | 051 | 1.01 | 

0. 
0. | 1.14 | 
| 1.27 | 

| 12.7 | 


JEDEC M0-004-AF 


a ee 


eiete tts fa 
015 019 -482 

Cea TET fae 
e .050 TP 1.27 TP 

pe | too fico | 
600 1.000 25.4 
a ae Pe 

14 
7 


034 0. 


NOTES: 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


N 


Leads at gauge plane within 0.007” (0.178 mm) radius of NOTES: 


True Position (TP) at maximum material condition. 
1. Refer to Rules for Dimensioning Peripheral Lead Outlines. 


2. Leads within .005’’ (.12 mm) radius of True Position (TP) at 


maximum material condition. 


w 


¢B applies between Lj and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in Lj and beyond 0.500” (12.70 mm). 


 Mesbaretram ice, do, 3. N is the maximum quantity of lead positions. 


> 


4. Z and Z] determine a zone within which all body and lead 
irregularities lie. 
N is the maximum quantity of lead positions. 92SS -4300 


oO 


. N71 is the quantity of allowable missing leads. 


> 
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DIMENSIONAL OUTLINES 


CA3029A, CA3030A CA3037A, CA3038A 
14-Lead Dual In-Line 14-Lead Dual-In-Line 
Plastic Package Ceramic Package 


BASE PLANE | BASE PLANE } 
T, A T, A 
SEATING PLANE \_ TL SEATING PLANE \_ me | 
GAUGE PLANE Ay L GAUGE PLANE Ay L 
INDEX AREA a 
INDEX AREA ; : 1 2 o~ 


wre en aes T (on ie 
til ty yt 


92SS-4296RI 92SS-4411RI 


MILLIM 
NOTE ETERS 


| MIN. | MAX. | 
0.160 
0.065 : . 
0.014 4 — 0.356 : oy 
0.050 1.27 
0. 745 0. 770 2 7 A ro 
0.300 * 7.62 . - 


| MILLIMETERS | 
NOTE 
ere 0.356 : omg 


0.100 TP 
0.125 | 0.150 


0.125 
0.000 0.030 


NOTES NOTES 

1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 

2. Leads within 0.005” (0.12 mm) radius of True Position (TP) 2. Leads within 0.005” (0.12 mm) radius of True Position (TP) 
at gauge plane with maximum material condition and unit at gauge plane with maximum material condition and unit 
installed. installed. 

3. eA applies in zone L2 when unit installed. 3. eq applies in zone L2 when unit installed. 

4. a applies to spread leads prior to installation. 4. a applies to spread leads prior to installation. 

5. N is the maximum quantity of lead positions. 5. N is the maximum quantity of lead positions. 

6. Ny is the quantity of allowable missing leads. 6. N is the quantity of allowable missing leads. 
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RBA Linear Integrated Circuits 


Monolithic Silicon 


CA3100S CA3100T 


Solid State 
Division 


Features: 


8-LEAD TO-5 
with Dual-In-Line 
Formed Leads 


| 
} 
| 


(“S" Suffix) 8-LEAD TO-5 
(“T” Suffix) 


Offset null terminals 
H-1528 


RCA-CA3100S, CA3100T*is a large-signal wideband, high- 
speed operational amplifier which has a unity gain crossover 
frequency (fT) of approximately 38 MHz and an open-loop, 
3 dB corner frequency of approximately 110 kHz. It can 
operate at a total supply voltage of from 14 to 36 volts (+7 to 
+18 volts when using split supplies) and can provide at least 
18 V p-p and 30 mA p-p at the output when operating from 
+15 volt supplies. The CA3100 can be compensated with a 
single external capacitor and has dc offset adjust terminals 
for those applications requiring offset null. (see Fig. 19). 


* Formerly developmental number TA6122C. 


INPUT 
+ 


INPUT 


Q14 Qi5 


™ High open-loop gain at video frequencies — 42 dB typ. at 1 MHz 
® High unity-gain crossover frequency (ft) — 38 MHz typ. 
= Wide power bandwidth — Vo = 18 V p-p typ. at 1.2 MHz 
® High slew rate — 70 V/us (typ.) in 20 dB amplifier 

25 V/us (typ.) in unity-gain amplifier 
Fast settling time — 0.6 us typ. 
High output current — + 15 mA min. 


LM118, 748/LM101 pin compatibility 
Single capacitor compensation 


PHASE COMPENSATION 
AND OFFSET NULL 


INV. INPUT 


NON-INVERTING 
INPUT (4) 


Wideband Operational Amplifier 


PHASE COMPENSATION 


os OuTE 
OFFSET N 
© ©) 


Functional Diagram 92cs-228 
Applications: = Video pre-drivers 
= Video amplifiers ® Oscillators 
= Fast peak detectors ® Multivibrators 
= Meter-driver amplifiers ® Voltage-controlled 
® High-frequency feedback amplifiers & Fast comparators 


The CA3100 circuit contains both bipolar and P-MOS tran- 
sistors on a single monolithic chip. 


The CA3100 is supplied in either the standard 8-lead TO-5 
package (‘‘T’ suffix), or in the 8-lead TO-5 dual-in-line 
formed-lead ‘“‘DIL-CAN” package (‘’S”’ suffix). 


S92CM-2!1655R 


Fig.1 — Schematic diagram for CA3100. 
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PHASE 


OFFSET 
NULL 
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PHASE 
COMPENSATION 
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MAXIMUM RATINGS, Absolute-Maximum Values at Tq = 25°C: 


Supply Voltage (between Vt and V~ terminals). . . 36 V 
Differential Input Voltage. . . . 2. 2.) . O12 V 
Input Voltage toGround* .. . . . . . 5 V 
Offset Terminal to V~ Terminal Voltage . 10.5 V 
Output Current . 2. 2... 50 mA® 
Device Dissipation: . 

UptoTaA=55°C, . . + « «a » « w » 6830 mW 

Above Ta = 55°C Derate Linearly at 6.67 mW/°C 


ELECTRICAL CHARACTERISTICS, At a= 25°C: 


TEST CONDITIONS 


CHARACTERISTICS SYMBOL 


STATIC 


Vo =0 +01 


fees 
fommne ds 


Input Offset Voltage 
Input Bias Current 
Input Offset Current 


Low-Frequency = 
Open-Loop Voltage Gain 


Common-Mode Input 


Voltage Range VICR 


Common-Mode 
Rejection Ratio 


CMRR 


Maximum Output Voltage 


Positive + 


VOM 


Negative Rp =2 KQ 


Maximum Output Current 
Positive 


Negative Ry = 250 (2 


Supply Current 


— | < 
GO ]o oO 
+e | 
|} + | 


Power-Suppl 
ee PSRR Avt=+1v,Av-=t1V 
Rejection Ratio 


DYNAMIC 
Unity-Gain f 
Crossover Frequency T 
1-MHz Open-Loop 
Voltage Gain 
Slew Rate: 
20-dB Amplitier 


AOL : 
A 
Follower Mode A 


Power Bandwidth 4: 


20-dB Amplifier 
PBW 
Follower Mode 


Open-Loop Differential 
Z| 
Input Impedance 
Open-Loop 
20 
Output Impedance 
Wideband Noise Voltage 
Referred to Input 
Settling Time 


To Within +50 mV of 9 V 
Output Swing 


en (Total) BW = 1 MHz, Rs = 4 KQ2 


Ri = 2 K92, Cy = 20 pF 


n 


Slew Rate 
7 Vo (P-P) 


A Power Bandwidth = — 
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SUPPLY VOLTAGE (V+,V—)=15 V 
UNLESS OTHERWISE SPECIFIED 


Differential Input Voltage = 0 0.1 V 


Differential Input Voltage = 0 +0.1 V 


* Vo =0+01V,R, 210 KQQ 13 


Co = 0, Vg = 03 V (P-P) 
f= 1 MHz, Cc = 0, Vo = 10 V (P-P) 
5 v= 10,Cce =0, Vj = 1 V (Pulse) 
v= 1,Cc = 10 pF, Vj = 10 V (Pulse) 
+ , — F _— - 


Ay = 10, Ce = 0, Vg = 18 V (P-P) 


Ay = 1,Cc = 10 pF, Vo = 18 V (P-P) 1 
F=1MHz 
: 


CA3100S, CA3100T 


Ambient Temperature Range: 


Operating -55 to+125°C 

Storage. . . 2. 2... —65 to+150°C 
Lead Temperature (During Soldering): 

At distance 1/16 + 1/32 inch (1.59 0.79 mm) 

from case for10smax. . . . . . . . ~~ 300 a 


* If supply voltage is less than + 15 volts, the maximum input voltage 
to ground is equal to the supply voltage. 


al CA3100S, CA3100T does not contain circuitry to protect against 
short circuits in the output. 


LIMITS 


UNITS 
TYP; MAX. 


0.7 
= 0.05 =0 


TEST 
CIRCUIT 
Fig. No. 
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Low-frequency dynamic characteristic 


CA3100S, CA3100T 


OPEN-LOOP VOLTAGE GAIN (Ag.)— dB 


OPEN-LOOP VOLTAGE GAIN (Ag) — dB 


SLEW RATE (SR)—V/us 
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TYPICAL CHARACTERISTIC CURVES 


AMBIENT TEMPERATURE (Tg)=25°C 
SUPPLY VOLTAGE (V+ V7)=I5 V 
LOAD RESISTANCE (R,)=2KQ 
LOAD CAPACITANCE (C,_)=20 pF 


—— 


OPEN-LOOP PHASE 


FREQUENCY (f)—MHz 92CS-21570 


Fig.2 — Open-loop gain, open-loop phase shift vs. frequency. 


A 
LOAD RESISTANCE (R,_)=2KQ 
LOAD CAPACITANCE (C_)=20 pF 


FREQUENCY (f)—MHz 92CS-21572 
Fig.4 — Open-loop gain vs. frrquency and supply voltage. 


AMBIENT TEMPERATURE (Tg) =25°CH 
LOAD RESISTANCE (R,_)=2 KQ 
LOAD CAPACITANCE (C,_)=20pF 


COMPENSATION CAPACITANCE (Cc) PINS |TO8—pF_ 92cs-21574 


Fig.6 — Slew rate vs. compensation capacitance. 
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é SUPPLY VOLTAGE (V*4,V~)=I5 V 
| COMPENSATION CAPACITANCE (Cc)=0 


a a ee ee LOAD RESISTANCE (R,)=2KQ 
a . 
¥qy 
N% 


Si 


i a a 


OPEN-LOOP VOLTAGE GAIN (Ag) —dB 


4 6 2 


ro 


FREQUENCY (f )—MHz 92CS-21571 


Fig.3 — Open-loop gain vs. frequency and temperature. 


AMBIENT TEMPERATURE (T,)=25°C 
LOAD RESISTANCE (R,_)=2 KQ 
LOAD CAPACITANCE (C, )=20 pF 
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COMPENSATION CAPACITANCE (Cc) PINS | TO 8 — pF 
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- ae a cH 
H Baasese ston ssesteaeae 
fe 
a : as =-eena.—8 H 
H Ho APPR 
O 10 20 
NONINVERTING GAIN— dB 
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INVERTING GAIN — dB 
CLOSED-LOOP GAIN (Ac,)—dB 92CS- 21573 


Fig.5 — Required compensation capacitance vs. closed-loop gain. 


AMBIENT TEMPERATURE (Ta)=25°C 
SUPPLY VOLTAGE (V* V7) 15 V 
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ADJUST FOR 
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Fig.7 — Typical open-loop output impedance vs. frequency. 


CA3100S, CA3100T 
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TYPICAL CHARACTERISTIC CURVES (Cont'd) 


oO 
° 
wo 
N 
“ 
5 
WW 
iv 
= 
< 
x 
WwW 
oa 
= 
uJ 
= 
- 
Zz 
rT) 
ao 
= 
< 


ISV 


SUPPLY VOLTAGE (V*, V7) 


FREQUENCY (f)—-MHz 


92CS-21576 


25°C 


30] AMBIENT TEMPERATURE (Ta) 


| MHz 


BANDWIDTH (BW) AT 6dB 


SOURCE RESISTANCE (Rs)— 


(eo) 
N 


SWY,a 7 — [(qwi01) Na] 
JOVLIOA 3SION G34Y3I9H LNANI WLOL 


92CS-21577 
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Fig.9 — Typical open-loop differential input impedance vs. frequency. 


Fig.8 — Wideband input noise voltage vs. source resistance. 
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Fig.11 — Common-mode input voltage range vs. supply voltage. 
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Fig.10 — Maximum output voltage swing vs. frequency. 
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Fig.13 — Supply current vs. supply voltage. 


Fig.12 — Maximum output voltage vs. supply voltage. 
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CA3100S, CA3100T 


INPUT 


3pF 


Fig.15 — 20 dB video amplifier. 


Fig.17 — Fast positive peak detector. 


AMBIENT TEMPERATURE (Ta) #25°C +4444 4 + 
ESSER CHS SS CRBESEOORE REARS 


File No. 625 


a‘e 
t 


BEEP ero eee ee 


INPUT BIAS CURRENT (Irg)—pA 


SUPPLY VOLTAGE (V*,V~)—V 
92ES= 


Fig.14 — Input bias current vs. supply voltage. 


TYPICAL APPLICATIONS 


3dB BANDWIDTH =15 MHz 
CLG=20 dB 


INPUT 


cae 


DELIVERS FOLLOWING PEAK 
VOLTAGES TO 502 LINE: 
-3dB BANDWIDTH = 20 MHz 
TOTAL INPUT NOISE 

VOLTAGE REFERRED TO INPUT 


~35»VRMS 
92CS-21583 
ZERO 
INPUT IMPEDANCE 
= 50K 
TEST >— 
LEADS 
2N2102 ~ 
—©) Vo (DC)= 
+VI PEAK 
1000 pF 
92CS-21585 


Fig.18 — 


102 


21578 


(0) OUTPUT TO 
TERMINATED 
= 502 
TRANSMISSION 
LINE 


92CS -21584 


0.1 uF 
| VRms FULL SCALE 


ImA FULL 
SCALE DC 
METER 
2502 
POT. 3309 
FULL SCALE 
CALIBRATION 
ADJUST 92CS- 21586 


1 MHz meter-driver amplifier. 
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CA3100S, CA3100T 


TEST CIRCUITS 


Vi io, 
Aor *|y| Poe 


£0} 


2K 
WITH Vz=O ADJUST 


SET Vr TO GIVE 
DESIRED Vo LEVEL 


AT TEST FREQUENCY lOKQ — 
NULL ADJUST 


POTENTIOMETER MEASURED WITH HP8405A 
VECTOR VOLTMETER 
92CS-21587 


Fig.19 — Open-loop voltage gain test circuit. 


SLOPE-SR 


+10V 
PULSE 
ta = lOns 


tWIDTH = inS 
v~ 92CS-21589 


Fig.21 — Follower slew rate test circuit. 


© 
j 
Vom 
v 
£ 


92CS-2159! 


Fig.23 — Output voltage swing (Vo py), output current swing (!oyy) 
test circuit. 
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POTENTIOMETER (Rx) 
TO GIVE Vo =Ot 0.1 V de 


AT FREQUENCY>IMHz Vy & Vo 


SLOPE =SR 


+1V PULSE 
tR = lOns 


‘WIDTHS Ius 


92CS~-21588 


Fig.20 — Slew rate in 10X% amplifier test circuit. 


POST AMPL. & 
2 POLE I|IMHz 
FILTER 


INPUT REFERRED 
NOISE VOLTAGE 


ENO 
100 


Ent 


32CS-21590 


Fig.22 — Wideband input noise voltage test circuit. 


C)SETTLING POINT TO SCOPE 
92CS-21592 


Fig.24 — Settling time test circuit. 
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DIMENSIONAL OUTLINES 


8-LEAD TO-5 WITH DUAL-IN-LINE 8-LEAD TO-5 
FORMED LEADS (DIL-CAN) JEDEC MO-002-AL 
_wo99 
370 
205 
ale f- 335 { 
u_ 185 050 BASE 
L MAX Y PLANE \ 


TF seaTinc _\ 
——— PLANE / 


GAUGE _/ 
si PLANE 


016 125 
019 Ir 1600'* 120 
(8 LEADS) 150 


-200 DIA. 
PIN CIRCLE 


100.010 
(3 SPACES) 
.300t010 
NON CUMULATIVE 92CS-19431 


92CS-20296 


| MIN. | MAX. | | MIN. | MAX | 


fo.020_| 0.040 | 
ooze | 0038 | 


0.029 0 045 
0.000 0.050 


eee eee | 
enw 


45° 


NOTES 


1 Refer to JEDEC Publication No. 13 for Rules for Dimensioning 
Axial Lead Product Outlines. 


2 Leads at gauge plane within 0.007” (0.178 mm) radium of True 
Position (TP) at maximum material condition 


3 ¢B applies between Lj and L2.¢B2 applies between L2 and 
0.500” (12.70 mm) from seating plane. Diameter is uncontrolled 
in Ly and beyond 0.500” (12.70 mm) 

4 Measure from Max. ¢D 


5 Nj is the quantity of allowable missing leads. 


6 N is the maximum quantity of lead positions. 
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URGE 


Linear Integrated Circuits 


Monolithic Silicon 


sore ate CAI08T CABS  CAIO8AT —CATO8AS 
CA208T CA208S CA208AT  CA208AS 
CA308T  CA308S CASO8AT —CA308AS 


Features: 


—_ 


CA108S, AS 


CA208S, AS 
CA308S, AS 


8-LEAD TO-5 
with Dual-In-Line 
Formed Leads 


CA108T, AT 
CA208T, AT 
CA308T, AT 


8-LEAD TO-5 
H-1528 


RCA-CA108T, CA108AT, CA108S, CA108AS, CA208T, 
CA208AT, CA208S, CA208AS, CA308T, CA308AT, CA308S, 
and CA308AS are uncompensated precision operational ampli- 
fiers using super-beta transistors and feature very low offset 
parameters, high input impedance, and defined drift rates with 
temperature change. 


In addition to low drift, these super-beta op-amps have 
input currents sufficiently low to insure low drift, even when 


using high source resistances, e.g., 10 megohms. 


These devices have sufficient supply rejection to operate from 
unregulated power supplies within a range of +2 V to +20 V, 
and the input bias current is specifically controlled for use in 
sample-and-hold applications. 


The ‘‘A” versions have all the desirable features and charac- 
teristics of their prototypes plus exceptionally low input 


offset voltage characteristics. The CA108, CA108A, CA208, 
CA208A, CA308, and CA308A are direct replacements for 
industry types 108,108A,208,208A,308,308A, and they are 
supplied in either standard 8-lead TO-5 packages or in 8-lead 
TO-5 packages with dual-in-line formed leads (‘‘DIL-CAN”’). 


ELECTRICAL CHARACTERISTICS, 
MAXIMUM VALUES AT Ty, = 25°C 


Input Offset Current (I)o) 


CA108T | CA108AT CA208T 
CA108S | CA108AS CA208S 


Average Temperature Coefficient Oo Oo Oo _ o ae | 
of Input Offset Voltage (AV o/AT) 15 uV/°C| 5 uVv/PC 15 uV/PC 5 uVv/°C 30 uV/°C 5 uVv/°C 
Ambient O ting- 
speciale ea _55 to +125°C —25 to +85°C 0 to +70°C 
Temperature Range 


Precision Operational Amplifiers 


For Military, Industrial, and Commercial Applications 


@ Maximum input bias current — 2 nA for CA108 & CA208 series 


7 nA for CA308 series 


= Maximum input offset current — 0.2 nA for CA108 & CA208 series 


1 nA for CA308 series 


@ Supply current of only 300 yA, even in saturation 
# Maximum input offset voltage of 0.5 mV for “A” suffix types 


Applications: 


# Instrumentation # Multivibrators 
@ Band-pass filters 


® Sample and hold 


= Summing amplifier 


= Comparator 


PHASE 
lade haan 


NO 
(5) CONNECTION 


On 


NOTE: PIN 4 IS CONNECTED TO CASE 
926$- 22020 


CA308AT 
CA308AS 


FUNCTIONAL DIAGRAM 


CA208AT 
CA208AS 


CA308T 
CA308S 


5-73 
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CA108, CA208, CA308 Series File No. 621 
Maximum Ratings, Abso/ute-Maximum Values at Tq = 25°C: 
DC Supply Voltage (Between Vt and V~ Terminals): 
CA108, CAIOSA,CA208, CA208A.. . . . © e» ee © ee mee ee ee ee 40 V 
GASUS.CASUIEA . . « » » & » «© » & & bee @ Bye ee 8 OU Ue Ue hUmhhU Um 36 V 
DC Input Voltage . . « » © = 4 % ee © @ & He 8 HH SF Re we RH Fe He Be we we =e +15 V 
(For supply voltages less than + 15 V, the absolute ° 
maximum input voltage is equal to the supply voltage) 
Differential Input Gurrent, « « « .« © » & % =» 8» » 8 &% @ # © © @ © @€ » © © &@ @ 4% +10 mA 
Output Short-Cireuit Duration. . » « «© »« © » * © © © # © m @ & 8 eR ee ® oH Indefinite 
Device Dissipation. 2... . 500 mW 
Ambient Temperature Range: 
Operating—CA108,CA108A. . - . 2 eee ee es BEPC to +125°C 
CRDOR CAPIRA.« « «= ss » &@ © © eo © Ee He © Rw WR ee ee —25°C to +85°C 
CASS CASIGA. « & & ee RR Re He we RR we Oe we He 0°C to +70°C 
Storage—All Types . 2. 2 2 ee ee ee ee tee + BEPC to +150°C 
Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case 
tor i0seeondsmax. , 5. « & © «© ew ee ee eee we ee oe Oe Oe +300 °C 


(1) i COMPENSATION —~@6) 


R5 R6 
20K 5K 
a eS Ot 


DESIGNATES 
SUPER BETA 
TRANSISTOR 

v- 


92CM- 21129 


Fig. 1—Schematic diagram for CA108, CA208, CA308, CA108A, CA208A, and CA308A. 
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ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS 
Supply Voltage (V) = +5 V to +15 V 


Note 1: Ambient Temperature (T ,) over 
applicable operating temperature range as 


shown below unless otherwise specified. 
CA108 CA208 CA308 
CA108A CA208A CA308A 

—55 to+1259C + -25to+85°C Oto +70°C 


Ta = 259C 


on 


CHARACTERISTICS |SYMBOL 


Input Offset Voltage 


a\< 
oO 


Average Temperature 
Coefficient of Input 
Offset Voltage 


Input Offset Current 


Average Temperature 
Coefficient of Input 
Offset Current 


Input Bias Current 
Supply Current 


Ta = 259C 


Note 1 


Ta = +125°C 

Ta = 25°C 

V=+15V, Ty = 2509C 
Vo =+10 V, Ry >10 kQ2 
V=+15V,Vg=+10V 
Ry >10k22 , Note 1 


Large-Signal Voltage 
Gain 


Nh 
ao 


n 
Output Voltage 


Input Voltage Range 
Common-Mode Re- 
Supply-Voltage Re- 
jection Ratio 


V=+15V, Note 1 413.5 
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—_— —_ 
sm aon 


TEST CIRCUITS 
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92CS- 21130RI 


Fig. 2—Standard frequency-compensation. 
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CA108, CA208, CA308 Series 


LIMITS 
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POWER-SUPPLY NOISE 
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OF TEN OVER STANDARD 
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Fig. 3—Alternate frequency-compensation. 
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INPUTO TYPICAL APPLICATIONS cs’ 


SAMPLE © 


OUTPUT 


OUTPUT 


C2 
300 pF 300 pF 
92CS-21132 TL % POWER BANDWIDTH= 250 KHz 
= SMALL- SIGNAL BANDWIDTH =3.5 MHz 
SLEW RATE=10V/ps 
Fig. 4 — Sample-ana-hold circuit. 1c5 = Oxo” a 


92CS- 21133 


* : Pa 
Fig. 5 — Fast summing amplifier circuit. 


CHARACTERISTIC CURVES 


4 


EQUIVALENT INPUT OFFSET VOLTAGE (VI9Q)—mvV 


EQUIVALENT INPUT OFFSET VOLTAGE (VI9)—mv 


ioo = 2 46 8 196 46 8197 6 8108 io = 2 4 6 86 2 4° 6 Bip? 2 4 6 BioB 
hf, 
INPUT RESISTANCE (Rt) — 2 INPUT RESISTANCE (RT)—*2 
92CS-21134 92CS-21135 
Fig. 6 — Input offset error for CA3108, CA3108A, CA3208, Fig. 7 — Input offset error for CA3308 and CA3308A. 
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INPUT BIAS CURRENT (Iyp)—nA 


VOLTAGE GAIN (Ay)—dB 


CA108, CA208, CA308 Series 


; CHARACTERISTIC CURVES (Cont'd) 


-75 -25 0) 25 50 75 


AMBIENT TEMPERATURE (Ta)—°C 
92CS-21138 


Fig. 10 — Input bias current vs. temperature for CA3108, 
CA3108A, CA3208, and CA3208A. 
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Fig. 12 — Supply current vs. supply voltage for CA3108, 
CA3108A, CA3208, and CA3208A. 
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Fig. 14 — Voltage gain vs. supply voltage for CA3108, CA3108A, 


CA3208, and CA3208A. 
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Fig. 11 — Input bias current vs. temperature for CA3308 and 
CA3308A. 
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Fig. 13 — Supply current vs. supply voltage for CA3308 
and CA3308A. 
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Fig. 15 — Voltage gain vs. supply voltage for CA3308 and 
CA3308A. 
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CHARACTERISTIC CURVES (Cont'd) 
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Fig. 16 — Output voltage vs. output current for CA3108, Fig. 17 — Output voltage vs. output current for CA3308 
CA3108A, CA3208, and CA3208A. and CA3308A. 


AMBIENT TEMPERATURE (T,)= 25°C 
SUPPLY VOLTAGE: Vt=+15 V, V7=-I5 V 
Cr=30 pF 

FOR TEST CIRCUIT, SEE FIG2 
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Fig. 18 — Voltage-follower pulse response for all types. Fig. 19 — Closed-loop output impedance for al/ types. 


3 SUPPLY VOLTAGE: V*=+I5V, V~=-I5V 
AMBIENT TEMPERATURE (Tg) = 25°C 
VOLTAGE GAIN (Ay) =! 


FOR TEST CIRCUITS, SEE FIGS 2 & 3 


AMBIENT TEMPERATURE (Ta)=25°c | | | |{ | | | [| 
FOR TEST CIRCUIT SEE FIG.5 a al L [| 
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Fig. 20 — Input noise voltage for all types. Fig. 21 — Power-supply rejection for all types. 
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CHARACTERISTIC CURVES (Cont'd) 


SUPPLY VOLTAGE: Vt =+I5V, V7=-I5V 


FOR TEST CIRCUIT 
EE FIG.2 
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Fig. 22 — Open-loop frequency response for all types. Fig. 23 — Large-signal frequency response for all types. 


10°38] AMBIENT TEMPERATURE = 
(Ta) =-55° TO +125°C 


AMBIENT TEMPERATURE 
(Ta) =0° TO 70°C 


DRIFT ERROR—,zV/°C 


DRIFT ERROR—,zV/°C 


10° 2 4 6 8 10 2 4 6 8 10” 2 4° 6 8 198 
INPUT RESISTANCE (Rt) — 2 INPUT RESISTANCE (Ry) — 2 
92CS- 21153 92CS-21152 
Fig. 24 — Drift error vs. input resistance for CA3108, CA3108A, Fig. 25 — Drift error vs. input resistance for CA3308 and 
CA3208, and CA3208A. CA3308A. 


ORDERING INFORMATION 


SUFFIX LETTERS 
CA3108, CA3108A 
PACKAGE CA3208, CA3208A 
CA3308, CA3308A 


8-LEAD TO-5 


8-LEAD (“DIL-CAN’’) TO-5 


These packages are identified by Suffix Letters indicated in the chart 
shown to the right. When ordering these devices, it is important 
that the appropriate suffix letter be affixed to the type number of 
the device required. 
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DIMENSIONAL OUTLINE 


8-LEAD TO-5 WITH DUAL-IN-LINE 8-LEAD TO-5 
FORMED LEADS JEDEC MO-002-AL 


BASE 


PLANE \ 
SEATING 


SIME FINISHED 


PRODUCT 
(403 -12 -7 PG 1) 
.016 
019 - 
(8 LEADS) 150 
200 DIA. 
PIN CIRCLE .3001t010 
100+.010 
(3 SPACES) 
.300 +010 


NON CUMULATIVE 92CS-19431 


92CS-20296 


SLA 


Pe 


[a | o2001P_| 


a TP 


0.010 0.050 0.26 1.27 

0.016 | 0.019 0.407 
[oor] “053 

0. ae 0. Sa ear | 939 


NOTES 


1. Refer to JEDEC Publication No. 13 for Rules for Dimensioning 
Axial Lead Product Outlines. 


2. Leads at gauge plane within 0.007" (0.178 mm) radium of True 
Position (TP) at maximum material condition. 


3.  B applies between L1 and L2.¢B2 applies between L2 and 
0.500’ (12.70 mm) from seating plane. Diameter is uncontrolled 
in Lj and beyond 0.500” (12.70 mm). 

4. Measure from Max. ¢D. 


5. N1 is the quantity of allowable missing leads. 


6. Nis the maximum quantity of lead positions. 


When incorporating RCA Solid State Devices in equipment, it is 
recommended that the designer refer to ‘‘Operating Considerations for 
RCA Solid State Devices’’, Form No. 1CE-402, available on request 
from RCA Solid State Division, Box 3200, Somerville, N.J. 08876. 


RCA|Solid State Division| Somerville, NJ 08876 
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RBA | Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division CA3401E 


Quad Single-Supply 
Operational Amplifier 


For Automotive Electronics and Industrial Control Systems 


Features: 
® Single-supply operation — +5 V to +18 Vdc 
14-Lead Dual-in-Line ® Internally compensated 

nigste Facage = Wide unity-gain bandwidth — 5 MHz typ. 
® Low input bias current — 50 nA typ. 
® High open-loop gain — 2000 V/V typ. 


RCA-CA3401E* is a high-gain monolithic quad operational Applications: 
amplifier designed specifically for applications using a single 
positive power supply. No external compensation is necessary. 
Closed-loop stability in each of the four independent ampli- 
fiers is maintained by a 3-pF on-chip capacitor. The CA3401E 
is ideally suited for applications in industrial control systems, 
automotive electronics, and general-purpose amplifiers, e.g., 
oscillators, tachometers, active filters, and multichannel ampli- 
fiers. The CA3401E is supplied in a 14-lead dual-in-line 
plastic package and operates over a temperature range of 
—55 to 125°C. It is a direct replacement for the Motorola 
MC3401P, is pin-compatible with the Motorola MC3301P, and 
pin compatible with the National Semiconductor LM3900N. 


Automotive 
Constant-Current Sources 
Multivibrators 

Sample and Hold 
Square-Wave Generator 
Oscillators 

Tachometers 

Active Filters 
Multi-Channel Amplifiers 


Summing Amplifiers 


* Formerly RCA Dev. No. TA6306. 


MAXIMUM RATINGS, Abso/ute-Maximum Values at T 4=25°C 


DC Supply Voltage ............. +16 V 
input Signal Current. ..6ass0as8«« 5 mA 
Device Dissipation: 
Up te Ta = 28°C .ncasceciuas 625 mW 
Above Ta = 25°C ...cscace yes Derate linearly 5 mW/°C 
Ambient Temperature Range: 
Operating ..............0005 —55 to +125°C 
Set —65 to +150°C 
Lead Temperature (During soldering): 
At distance 1/1641/32 inch — 
(1.59+0.79 mm) from case 
for 10 seconds max. .......... 300 oC Fig. 1— Block diagram of CA34017E. 
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ELECTRICAL CHARACTERISTICS AT Ty, = 25°C, vt = 15 V (UNLESS INDICATED OTHERWISE) 


TEST CONDITIONS 


Typical 
Charac- 
teristics UNITS 


CHARACTERISTIC SYMBOL | CIRCUIT 


Curves 


STATIC 


Output Voltage: 
High 


te) Oo 
Vop_p o°C <T, < 75°C 


ISOURCE 


ISINK 


OH 
Open-Loop Voltage Gain 
BW 


Max. Undistorted Output Swing 


Output Current: 
Source 


Total Quiescent Current: 
Noninverting inputs open 


Noninverting inputs grounded 


Input Bias Current 


= =960 
Ryp= Ta=25°C 
Rp = O°C ST, S75°C 


3 
4 
3 
DYNAMIC 
3 


1000 


2 


Unity Gain Bandwidth 


Phase Margin 


Power Supply Rejection i 8 
Channel Separation €93/eg2 


ep) 
a 


+ 
a 
N 
oO 
ie) 
i?) 


ie) 

[o) 

io) 
oi Ns 


(8) 
9) 
(3) 
TO AMPLIFIERS 
2,3,4 
6) CW) 
5) © 
@ (2) 
BIASING NETWORK 
(COMMON TO FOUR AMPLIFIER No. 
AMPLIFIERS) Loa a, AU 92CM- 21630 


Fig. 2— Schematic diagram of CA3401E. 
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TEST CIRCUITS 


vi 
AV = Ig; |S TOTAL QUIESCENT CURRENT WITH 
“Altg AMPLIFIER MUST BE BIASED "+" INPUT OPEN. 
, ere) THE LIBS SS. OP aRearine Igo IS TOTAL QUIESCENT CURRENT WITH 
esa toe REGION "4" INPUT GROUNDED. 
ae “i 92CS-21637 92CS- 21638 
Fig.3 — Open-loop gain and input resistance, input bias current and Fig.4 — Quiescent power supply current test circuit. 


output current test circuit. 


Voy MEASURED WITH "—" INPUT GROUNDED 


Vo_ MEASURED WITH "—" INPUT BIASED AS SHOWN 
92CS-21639 
92CS-21640 
Fig.5 — Output voltage swing test circuit. Fig.6 — Peak-to-peak output voltage test circuit. 


TYPICAL CHARACTERISTIC CURVES 


70 oT 
SRGline: 


2 4 68 


AMBIENT TEMPERATURE (Ta )= 25°C 


SUPPLY VOLTAGE (vt)=I5 Vv 
LOAD RESISTANCE (R,)= 5KQ 


FOR TEST CIRCUIT SEE FIGURE 3 


LT AMBIENT TEMPERATURE (Ta )= 25°C 


SUPPLY VOLTAGE (vt)=I5 Vv 
LOAD RESISTANCE (R,)= 5kKQ 


60 


50 


OUTPUT RESISTANCE (Rg)—2 


OPEN-LOOP VOLTAGE GAIN (Ag,)— dB 


2 4 68 
102 103 104 10° 10& 10” 
FREQUENCY (f )—Hz FREQUENCY (f)—Hz 
92CS-21641 92CS- 21642 
Fig.7 — Open-loop voltage gain vs. frequency. Fig.8 — Output resistance vs. frequency. 
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AMBIENT TEMPERATURE (Ty, )= 25°C 
LOAD RESISTANCE (R,)= 5K. 
FOR TEST CIRCUIT SEE FIGURE 3 


9] AMBIENT TEMPERATURE (Tq)=25°C/+++++114+14 
FOR TEST CIRCUIT SEE FIGURE 4 [TT TTT 
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Fig.9 — Open-loop voltage gain vs. supply voltage. Fig.10 — Supply current vs. supply voltage. 


AMBIENT TEMPERATURE (Ty, )=25°C 
LOAD RESISTANCE (R, )=5K2 
“15 FOR TEST CIRCUIT SEE FIGURE 3 


AMBIENT TEMPERATURE (Ty) =25°C 
LOAD RESISTANCE (R,)= 5kKQ2 
1.5| FOR TEST CIRCUIT SEE Bd ealed J 


SINK CURRENT (Isjyx)— mA 
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Fig.11 — Source current vs. supply voltage. Fig.12 — Sink current vs. supply voltage. 


DIMENSIONAL OUTLINE 


Q) Plastic 
JEDEC MO-001-AB 14-Lead 


BASE _PLANE INCHES 

ty min. | max] NOTE 
SEATING PLANE — - 1 l 0.155 | 0.200 
GAUGE PLANE ~—> 1 L 0.020 | 0.050 


; 020 


| 


0.014 
0.050 
0. 745 0. 770 


; a ee ; i 


0.304 
19.55 
8.25 


0.204 
18.93 


INDEX AREA 


BOTTOM VIEW 


aha 
NOTES: 


5. Nis the maximum quantity of lead positions. 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005" (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 
3. en applies in zone L> when unit installed. 


4. a applies to spread leads prior to installation. 


6. Nj 1s the quantity of allowable missing leads. 


@When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013”. 
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0.240 


0.300 0.325 
0.260 


0.100 TP 
0.300 TP 


0.125 
0.000 


0.150 
0.030 


7.62 
6.10 


6.60 


2.54 TP 
3.18 | 3.81 
0 
| oo | 150 
dela 
2.28 
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Linear 
IC Arrays 
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ROB Linear Integrated Circuits 
Solid State 


Division 


CA3019 


DIODE ARRAY 
One Diode “Quad” and Two Isolated Diodes on a Common Substrate 


Monolithic Silicon 


The CA3019 consists of one Diode “Quad” and two Isolated Diodes on a Common 


Substrate. 


@Designed for use in Telemetry, Data-Processing, Instrumentation, and Communication 
Equipment 

® Built-in Temperature Stability for Operation from -55°C to +125°C 

© 10-Terminal TO-5 Package 

@Hermetically Sealed 10-Pin TO-5 


©Companion Application Note, ICAN-5299 “Application of the RCA CA3019 Integrated- 
Circuit Diode Array” 


HIGHLIGHTS APPLICATIONS 
@ Excellent Diode Match ® Modulator ® Analog Switch 
@ Low Leakage Current @ Mixer 


® Diode Gate for Chopper- 


@ Low Pedestal Voltage when Gating © Balanced Modulator Modulator Applications 


DIMENSIONAL OUTLINE 


335 
180 30° 
MAX. DIA. 
a : 
(3) 
- I 
MIN (9) 
fo} 
O18 6 
t.002 DIA SUBSTRATE, 
2 CASE 
@* ©) 


~  92CS-14254 
* Connect to most negative circuit potential. 


Fig.] - Schematic Diagram for CA3019. 


92CS-12780 


11-73 
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ABSOLUT E-MAXIMUM RATINGS: 


DISSIPATION: 
Any one diode unit sc ccasevc ete sees 20 max. mW 
Tete) for GEVIle ask 4 eke ea ee eS 120 max. mW 
TEMPERATURE RANGE: 
SUMERG ska wane RHR MRE RR RES Bw 465 tot+150 °% 
per baa ae eA Oe ee Oe eS wes 55 to +125 °C 


LEAD TEMPERATURE (During Soldering) 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. ...cecccccccceece +265°C 


VOLTAGE: See Table Below 


Absolute-Maximum Voltage Limits at Ty = 25°C 


TERMINAL VOLTAGE LIMITS CONDITIONS 
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE 


; ; 
' 
; 
+ 
— 
Bho 
—s 


+ 
—" 
RO 


—s 

' 

' — 
fe 
Wr 
& Ro 


; 
+ 

— 

Ro 
+f 


NO CONNECTION 


INTERNALLY CONNECTED TO TERMINAL 7 
DO NOT GROUND 
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ELECTRICAL CHARACTERISTICS, at an Ambient Temperature, T 4, of 25°C 
CHARACTERISTICS APPLY FOR EACH DIODE UNIT, UNLESS OTHERWISE SPECIFIED. 


TEST 


DC Forward Voltage Drop | Ve | o- | DC Forward Current (IF) =1 mA 
DC Reverse Breakdown Voltage | V(BR)R poe DC Reverse Current (IR) =-10 uA | 


DC Reverse Breakdown Voltage 


LIMITS TYPICAL 
CHARAC- 
TYPE TERISTICS 
CA3019 CURVES 
Stata 
a KECE CE ERE 
Between any Diode Unit and 


25 V 
Substrate 


[DG Reverse (Leakage) Curent | Ir [| -_| DC Reverse Voltage (Va)=-4V_| - [0.0065] 10 | wA | 3 


DC Reverse ( es Current 
Between any Diode Unit and 
Substrate 


Magnitude of Diode Offset 

Voltage (Difference in DC 
Forward Voltage Drops of 
any Two Diode Units) 


CHARACTERISTICS SPECIAL TEST CONDITIONS 


DC Reverse Current (IR) =-10 WA 


Single Diode Capacitance 


Bai (f) = 1 MHz 18 oF 
[= Reverse Voltage (VR) =-2 V 


Frequency (f) = 1 MHz 
DC Reverse Voltage (VR) between 
Cp Terminal 2,5,6, or 8 of Diode Quad 
Q! and Terminal 7 (Substrate) =-2 V 
Terminal 2 or 6 to Terminal 7 tt 


Diode Quad-to-Substrate 
Capacitance 


Terminal 5 or 8 to Terminal 7 pect 


Series Gate Switching 
Pedestal Voltage 


TYPICAL CHARACTERISTICS 


—-4 iii TT TT itt tT tty 
DC REVERSE VOLTS (Vp) ACRosS Diope =-4F TT TTT TT 


DC FORWARD CURRENT (Ip) =ImA+74-+74 


VOLTS 


0 He 
rt ag pee be Pb be pe Pe fe 
iT TTS we fp TTT Ty ere yee ee 


sooo A 
SEER S SERRE BERS BSE Os Pee eee Aes 
SEEERDRERE CREE RRR RARER RARER ERED SESS 
SERS ARSE SESE EA Pee eRe Cee eee 
RES SORES ERR S EAS BREA ES SRSSReES 
Pio) 2 Oe PERS ERs ee Sees eee Aes eee 

SERRE SERRE SERRE SESE CEs SE ees Sees 


f 
ae 


ToS 
pot tp te ft tf ff 
aT I i ee SERBRRE 
PT TTT PEERS 


SRE SE SRE EE SRS CREE SERS. ASSARARSOSE CRS 
SRO ERE ESR S RRR PR BREE. “CR ERARE SERA 
RRSEE CAS Se SSR Re RES SE SERS SReh CERES ORR 
SERRE REPRE RRREE ERE S BR PEERERE AA ORS eee 
es a Ree a See io eee SACKS AUR EER ARES ESS 

a eeee8 || BEBE R Eee ee SEER EES” AAR SER EEE 


DC REVERSE CURRENT (Ip)—NANOAMPERES 


DC FORWARD VOLTAGE DROP — 


0.4 EEE EEE EEE Rt 


OPTTT TTT Te ee TT TTT 


75-50 -2 O 2 50 75 100 125 7 50 -2 oO 2 50 75 00 125 
AMBIENT TEMPERATURE (Ta)—°C AMBIENT TEMPERATURE (Ta) — 
92CS-14253 92CS- 14251 
Fig.2 - DC Forward Voltage Drop (any Diode) vs Fig.3 - Reverse (Leakage) Current (any Diode) vs 
Temperature for CA3019. Temperature for CA3019. 
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CA3019 


TYPICAL CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta)= 25°C BOGGS 0000000000 00058 


TTT TTT TTT TT TTT seeeeaue AMBIENT TEMPERATURE (Ta) = 25°C Pod 
FREQUENCY (F) = |MHz SnGne8 A 
° " HH HCPC] FREQUENCY (f) = | MHz EERE +4 
eC Coeee eee o eh ooootro Coe 
EGGERS REST eRe SRER RES oO “HET HTT TTT ry er et 
co coo 
a a saan 20 SS008 SOROS SSSRSSRSREERERERReRReREREE co 
r coor og CeCe co 
| coo «5 0000 00000 eee eee 
= San8 fone) || SRR SRE SESS eee eR 
3 Coo 2 200000 eee PEE 
: HH = Susaarerssrssssevassesesssvates 
uw Coo ae S000000000008002.~——-- "00 eeeee 
9 coo =i. - 0000 S0See eee eee 
3 CoH z= S000 0 ee eee eee Ree eee 
= Poo =a = ECE 
3 . ra = 20 0Se00Seee eee 
° q coo wi = PEE EEE EEE EEE HEH 
a ae eee eaae Ke ae See eee eee eee eee 
<i Coco -. . 0000000 20S ee eee eee 
) Eee wy 20000000008 Cees eee 
" er ok - SEE eee 
fa) Sane Zw BEBE REESE SE See eee eee 
fo) aeEe <E BERR REREE SERRE SERERE SAUER 
3 —o. ra S00000000 00000 cee eee 
saneee Se Coo Coe 
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a 0000 20000 CSE eeReee eee 00000 SSCS ee eee eee 
7 I SESReSEESSEESESRESESESE EERE EEE EEE EEE EEE EE EEE EEE EEE EHH EHH 
) l 0 l 2 3 4 
DC REVERSE VOLTS (VR) ACROSS DIODE DC REVERSE VOLTS (Vg) BETWEEN TERMINAL 2 OR 6 
—— AND SUBSTRATE (TERMINAL 7) ee 
Fig.4 - Diode Capacitance (any Diode) vs Reverse Fig.5 - Diode Quad-to-Substrate Capacitance vs 
Voltage for CA3019. Reverse Voltage for CA3019. 
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DC REVERSE VOLTS (Vy) BETWEEN TERMINALS 5 OR 8 
AND SUBSTRATE (TERMINAL 7) 92CS-i4250 


-6V 92CS-14247 


Fig.6 - Diode Quad-to-Substrate Capacitance vs Fig.7 - Series Gate Switching Test Setup for CA3019. 
Reverse Voltage for CA3019. 
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File No. 343 


URAL Linear Integrated Circuits 


Solid State 
Division 


CA3039 


Diode Array 


Six Matched Diodes on a Common Substrate 
Monolithic Silicon 


The RCA-CA3039 consists of six ultra-fast, low capac- ULTRA-FAST 
itance diodes on a common monolithic substrate. Inte 


grated circuit construction assures excellent static and LOW-CAPACITANCE 


&*. 
dynamic matching of the diodes, making the array ex- < ACA , 


tremely useful for a wide variety of applications in MATCHED DIODES " 
th i 


communication and switching systems. 


iM 


Five of the diodes are independently accessible, the 
sixth shares a common terminal with the substrate. For Applications in 


For applications such as balanced modulators or ring Communications and 12-Lead TO-5 
modulators where capacitive balance is important, the 


substrate should be returned to a DC potential which is Switching Systems 
significantly more negative (with respect to the active 
diodes) than the peak signal applied. 


FEATURES 
APPLICATIONS e Excellent reverse recovery time — I] ns typ. 
@ Balanced modulators or demodulators e Matched monolithic construction — 


@ Ring modulators Ve matched within 5SmV 


@ Low diode capacitance — 


Cp = 0.65 pF typical at Vp = -2V 


D3 D2 D; 
8) 8) 6 
S ‘ t b ° b L per! 
4 Os 


SUBSTRATE 
AND CASE 


92CS-15262 


@ High speed diode gates 


e@ Analog switches 


Fig. 1 - Schematic Diagram for CA3039 
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File No. 343° —————————————— ____________. CA 3039 


ABSOLUTE MAXIMUM RATINGS at T, = 25 °C 


Peak Inverse Voltage, PIV for: D,-Ds. = 5V 
Dissipation: Pe pkace 0.5V 
An diod | ee i W 
habeas H0 . Peak Diode-to-Substrate Voltage, Vp] 
Total for devic® ...00s20ees ees 600 mW ey <1 2 
For T, > 55 oC derate linearly 5.7 mW/°C for D,-Ds, (term. 1,4,5,8 or 12 to term. 10) +20, - 
‘Kenpexsince Fanos DC Forward Current, Ip... .....-020- 25 mA 
Operating... . 0... cee ee eee -55 to +125°C Peak Recurrent Forward Current, If ..... 100 mA 
PWPERC occa ee eee ewe ae -65 to +150°C Peak Forward Surge Current, Ir (surge)... 100 mA 
LEAD TEMPERATURE (During Soldering) 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from vase Tor 10 segons 9%). 54500 coun ds ees de eee ees ee bE R EES KAREN +265 °C 


ELECTRICAL CHARACTERISTICS, at Ta = 25°C 


Characteristics apply for each diode unit, unless otherwise specified. 


oe site 
‘CHARACTERISTICS UNITS | CURVES 


| MIN. | TYP. | MAX. FIG. 


DC Forward Voltage Drop SSE 
per 


DC Reverse Breakdown Voltage 00 V 
Between any Diode Unit and Substrate 


DC Reverse (Leakage) Current = | 016 | 100} nA | 3 


DC Reverse (Leakage) Current 
Between any Diode Unit and Substrate 


Magnitude of Diode Offset Voltage 


(Difference in DC Forward Voltage 
Drops of any Two Diode Units) 


DC Forward Voltage Drop for 
Anode-to-Substrate Diode (Ds) 


Reverse Recovery Time 


Diode-to-Substrate Capacitance 


File No. 343 


CA3039 


TYPICAL CHARACTERISTICS 
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AMBIENT TEMPERATURE (Ta) 
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= oe 
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SGRS8 See eeene 
O3TTTTTTT rrr ery tty 


DC FORWARD MILLIAMPERES (If) 


AMBIENT TEMPERATURE (Ta)— °C 


—15269 


92cs 


92CS-15268 


Fig. 5 - Diode offset voltage (any diode) vs temperature 


DC forward voltage drop (any diode) and diode 


offset voltage vs DC forward current 
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AMBIENT TEMPERATURE (Tg )—°C 
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92CS-15266 
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Fig. 6 - DC forward voltage drop (any diode) vs 


Fig. 3 - DC reverse (leakage) current (d 


temperature 


vs temperature 
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Diode resistance (any diode) vs DC 


7. 


Fig. 


Fig. 4- DC reverse (leakage) current between diodes 


forward current 


5) and substrate vs temperature 
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File No. 343 CA3039 


TYPICAL CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) =25°C SER8 SESES SORE eee eee 

OC FORWARD CURRENT (If)=0 SeseSGeeee tea ba 
SEB 

pt tt ty 


AMBIENT TEMPERATURE (Tq)=25°C +4 
DC FORWARD CURRENT (If) =O tif 
| 
aa8 


a 
Ss 
SES Seen “Ge 
ERS SESS SaRBen—= 
ice meee eines a 


DIODE TO SUBSTRATE 


CAPACITANCE (Cor) 


2 3 4 
DC REVERSE VOLTS (VR) ACROSS DIODE DC REVERSE VOLTS (VR) BETWEEN TERMINALS |, 4, 5, 8,OR 12 


92CS-15263 AND SUBSTRATE (TERMINAL 10) 


DIODE CAPACITANCE (Cp) 


92CS-15264 


Fig. 8 - Diode capacitance (diodes 1,2,3,4,5) vs Fig. 9 - Diode-to-substrate capacitance vs 
reverse voltage reverse voltage 


DIMENSIONAL OUTLINE 


92CS-19774 


SYMBOL aa | NOTE MILLIMETERS. 


5.84 TP 


E 


L3 0.500 | 0.562 


NOTES: 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. ¢B applies between Lj and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L4 and beyond 0.500” (12.70 mm). 


. Measure from Max. @D. 


a > 


. N71 is the quantity of allowable missing leads. 


fo) 


. N is the maximum quantity of lead positions. 
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NGAI 


Solid State 
Division 


File No. 480 


Linear Integrated Circuits 


Monolithic Silicon 


CA3081, CA3081F 
CA3082, CA3082F 


16-Lead Dual-In-Line 
Frit-Seal (Hermetic) 


Package Features 


Applications 


@ Drivers for: 
16-Lead Dual-In-Line 


Plastic Package 


— Relay control 


RCA-CA3081* and CA3082* consist of seven high-current 
(to 100 mA) silicon n-p-n transistors on a common mono- 
lithic substrate. The CA3081 is connected in a common- 
emitter configuration and the CA3082 is connected in a 
common-collector configuration. 


The CA3081 and CA3082 are capable of directly driving 


seven-segment displays, such as the RCA NUMITRON 
devices (DR2000 and DR2010), and light-emitting diode 


(a) 
COMMON-EMITTER CONFIGURATION 
92CS -17958 


— Incandescent display devices 
~ LED (e.g. RCA-40736R GaAs High-Efficiency Emitting Diode) 
—Thyristor firing 


General-Purpose High-Current 
N-P-N Transistor Arrays 


CA3081—Common-Emitter Array 


CA3082-—Common-Collector Array 


Directly Drive 7-Segment Incandescent Displays 
and Light-Emitting-Diode (LED) Displays 


® 7 transistors permit a wide range of applications in either a common-emitter 
(CA3081) or common-collector (CA3082) configuration 
@ High Ic: 100 mA max. 


@ Low VCE sat (at50 mA): 0.4 V typ. 


(e.g. RCA NUMITRON DR2000 Series and lamps) 


(LED) displays. These types are also well-suited for a variety 
of other driver applications, including relay control and 
thyristor firing. 

The CA3081 and CA3082 are supplied in a 16-lead dual-in- 
line plastic package, and the CA3081F and CA3082F in a 
16-lead dual-in-line frit-seal ceramic package, which includes 
a separate substrate connection for maximum flexibility in 
circuit design. 


* Formerly developmental types TA5858 and TA6033, respectively. 


Eran 
ue 
a 


CA3082 


(b) 
COMMON-COLLECTOR CONFIGURATION 
92CS-17957 


ra 


1 


Fig.1—Functional diagrams of types CA3081 and CA3082. 
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File No, 480 CA 8081, CA8081F, CAB082, CA3082F 


MAXIMUM RATINGS, Absolute-Maximum Values at Ta = 25°C 


Power Dissipation: 


PHY GRE TOGISEOD 6 as: ne oun 240Gb Sew CRO RDECESTS ERTS aEE NET Dee 500 mW 

Titel BAG GOe soe ic cc cu sa £55 doh se KOS HOH Cast eee heed Fae S8 750 mW 

Awove 55°C <4. cceaxsecs anne eevee ss doeew nae uenaneenss Derate linearly 6.67 mW/°c 
Ambient Temperature Range: 

pera venous SONe ep Ae 64d yea is ee hk ae ee eee nee 44 aot —55 to +125 “G 

UOKEGS 4.2 oe on Fase eee ed Leds eabcenneoeaha bewete tehnsod .. —65 to + 150 va 


Lead Temperature (During Soldering): 
At distance 1/16” +1/32” (1.59 mm +0.79 mm) 


from case for 10 seconds Max. .......: cece eee eee eee eens 265 oC 
The following ratings apply for each transistor in the device: 


Collector-to-Emitter Voltage (VcEQ) SOT eer rT TT eee Ter Te eee eT 16 V 
Collector-to-Base Voltage (VeRo) LGanwat<ebeneheh? cankeas see 1 abs 20 V 
a 

Collector-to-Substrate Voltage (Vaio) oe seen eee we eRe ou ean Yee k 20 V 

Emitter-to-Base Voltage (VeRO) eT ee Ee ree ee ere ee 5 V 

Coilector Current (Ic) gr Beye as fo es aby Re ance wa Baca oe AE ral eee eee GR ee 100 mA 

Base Current (Ip) ESTE OTC OTRO TEEN TTT CORTE T ITT TCT Te 20 mA 
The collector of each transistor of the CA3081 and CA3082 is provide normal transistor action. To avoid undesired coupling 
isolated from the substrate by an integral diode. The substrate must between transistors, the substrate terminal (5) should be maintained 
be connected to a voltage which is more negative than any collector at either DC or signal (AC) ground. A suitable bypass capacitor can 
voltage in order to maintain isolation between transistors and be used to establish a signal ground. 


ELECTRICAL CHARACTERISTICS at T, = 25°C 
For Equipment Design 


CHARACTERISTIC 
Max. 


TEST CONDITIONS LIMITS 
UNITS 


Typ. 
SYMBOL Char. 

Curve 

Fig. No. 


Collector-to-Base Breakdown Voltage V(BR)CES |!c= 500 BA, IE = 0 


DC Forward-Current Transfer Ratio hee VcE = 9.5V, Ic = 30 mA 
VceE = 0.8 V, 1c = 50mA 


Base-to-Emitter Saturation Voltage Ic = 30 mA, Ip=1mA 3 


Collector-to-Emitter Saturation Voltage: 
Ic = 30 mA, Ip =imA 


CA3081, CA3082 y 
CE sat 
CA3081 Ic = 50 mA, Ip =5mA 
Ic = 50 mA, Ip =5mA 


— 

| 3 N < 

NI = CD 
o]° 
N ITO 


jo) 
NO 
~N 


CA3082 


Collector-Cutoff-Current ICEO VceE=10V,lp=0 
Collector-Cutoff Current ICBO Vcgp =10V,le=0 


NOT NO 
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CA3081, CA3081F, CA3082, CA3082F File No. 480 


TYPICAL STATIC CHARACTERISTICS FOR EACH TRANSISTOR OF TYPES CA3081 AND CA3082 


1.0] SET DC FORWARD- CURRENT TRANSFER RATIO (heg)=!10 
AMBIENT TEMPERATURE (Ta)= 25°C 


2 
Te) 


RATIO (hee) 
VOLTS (VBE sat) 


ri 

z 
B S 
az - 
a= § a 
a a 
a = 
= a 
ww wn 
oc a 
oc WW 
> | - 
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| = 
(a) W 
jo ! 
<a {eo} 
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10 
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (Ic) 


92CS-17959 92CS-17960 


Fig.2-hFE vs. Ic Fig.3—VBesat VS. IC 


SET DC FORWARD-CURRENT TRANSFER RATIO (hee )= 10 
AMBIENT TEMPERATURE (Ta)= 25°C 


1.2] SET DC FORWARD-CURRENT TRANSFER RATIO (hee) 
AMBIENT TEMPERATURE (Tg)= 70°C 


VOLTS (VCE sat ) 


COLLECTOR-TO-EMITTER SATURATION 
COLLECTOR-TO-EMITTER SATURATION 


COLLECTOR MILLIAMPERES (Ic) 


ie) 
COLLECTOR MILLIAMPERES (Ic) 
92CS-17961 


92CS-17962 


Fig.4—VCEsat vs. Ic at Ta = 25°C. Fig.5—VCEsat vs. Ic at Ta = 70°C. 


vt 
TYPICAL READ-OUT DRIVER APPLICATIONS — 
Ov JL a 
vt R* 
INCANDESCENT DISPLAY DIgoe (LED) 


(RCA-DR2000 SERIES 
OR EQUIVALENT ) 


1/7 CA3081 tL 92CS-17964 


FROM 
DECODER 
N EMITT 
ICOMME ERR *THE RESISTANCE FOR R IS DETERMINED BY THE RELATIONSHIP 
Vp -Vare -Ve(LED) 
Pee led =) A WHERE: Vp=INPUT PULSE 
I (LED) VOLTAGE 
Ve = FORWARD_ VOLTAGE 
R=O FOR Vp= Vog + Ve(LED) DROP ACROSS THE 


= 92CS-17963 


Fig.6—Schematic diagram showing one transistor of Fig.7—Schematic diagram showing one transistor of 


the CA3081 driving one segment of an incan- 
descent display. 
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the CA3082 driving a light-emitting diode 
(LED). 


File No. 480 tt, GAGS, CASOSIF, CAS082, CAS082F 


DIMENSIONAL OUTLINE 


16-LEAD DUAL-IN-LINE PLASTIC OR FRIT-SEAL PACKAGE — JEDEC MO-001-AC 


SYMBOL INCHES rome 
min. | max. | “° Tmax. | 


Sy 0.200 ee 3.94 | 5. a 
0.020 | 0.050 0.51 1.27 
/ 8 [ons | ome | lowe | os 
0.035 | 0.065 0.89 | 1.65 
fo [ove [ores | [so | tea 
0.745 | 0.785 18.93 | 19.93 
[az | om | [ero [a0 
fea 0.260 6.10 | 6.60 
0.100 TP 2.54 TP 
P| cm [2s | tate 
| [oie | sie | [atm [ane 
0.000 | 0.030 0.000 | 0.76 
re ee 
N 16 5 
Q, | 0.040 | 0.075 1.02 | 1.90 
EEE 


92CM-I5967RI 


BASE PLANE 


| - 
SEATING PLANE = \__— JY Y 


GAUGE PLANE 


egg 


—— 
- NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
gauge plane with maximum material condition and unit installed. 


- €q applies in zone Lo when unit installed. 

. @ applies to spread leads prior to installation. 
N is the maximum quantity of lead positions. 
. Nj Is the quantity of allowable missing leads. 


enon dw 


When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013’. 
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File No. 481 


RCE Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division 
CA3083, CA3083F 


General-Purpose High-Current 
N-P-N Transistor Array 


16-Lead Dual-In-Line Applications 
Frit-Seal (Hermetic) 


Bache = Signal processing and switching systems operating from DC to VHF 


= Lamp and relay driver 

= Differential amplifier 

= Temperature-compensated amplifier 
; = Thyristor firing 

16-Lead Dual-in-Line 

Plastic Package = See RCA Application Note, ICAN-5296 “Application of the RCA-CA3018 
Circuit Transistor Array” for suggested applications 


RCA-CA3083_ is a versatile array of five high-current (to Features 
100mA) n-p-n transistors on a common monolithic substrate. 
In addition, two of these transistors (Q1 and Q2) are 
matched at low currents (i.e. 1mA) for applications in which 
offset parameters are of special importance. # Low VeEsat (at 50mA): 0.7V max. 


Matched pair (1 and O2)— 
Vio (Vee matched): + 5 mV max. 


High Ic: 100mA max. 


Independent connections for each transistor plus a separate 
terminal for the substrate permit maximum flexibility in 
circuit design. The CA3083 is supplied in a 16-lead dual-in- lio (at mA): 2.5 uA max. 
line plastic package, and the CA3083F in a 16-lead dual-in- 


® 5 independent transistors plus separate substrate connection 
line frit-seal ceramic package. 


SUBSTRATE 


92CS- 17762 


Fig.1—Functional diagram of the CA3083. 
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File No. 481 


CA3083, CA3083F 


MAXIMUM RATINGS, Absolute-Maximum Values at Ta = 256°C 


Power Dissipation: 


Ary One WONSISIOY .ccccr dbs se Gcneweceeriwerignees 
Total OaGKOGe coeur cece eeeeosrcaeeoisussrviand texans 
Above SB°C sccossanecssawxsabeneesnserwes suees 


Ambient Temperature Range: 


ONG 662 cea es ceed ee qe ie Reeievansae had yews 
PICTON nbcece caer eee ners aesnuaneceeeaer eee ener. 


Lead Temperature (During Soldering): 
At distance 1/16” +1/32” (1.59 mm +0.79 mm) 


from case for 10 seconds max. .............20-0008- 
The following ratings apply for each transistor in the device: 
Collector-to-Emitter Voltage (Vee) Sein gheceesearnesa 
Collector-to-Base Voltage (VeRo) eee ere Te Tee eT TT ee 
Collector-to-Substrate Voltage (Veio) vcs nundeeageenunts 
Emitter-to-Base Voltage (VeRO) bene Re eueeeovenslnaenss 
Collector Current (Io) is ae as bE aka eee eo eae 
Base Current (Ip)... 2... eee eee eee eee eee 


ea8vieuex 500 mw 
baa seen 750 mW 
.... Derate linearly 6.67 mWw/°Cc 


se uteeee ss —55 to +125 ss & 
oleae —65 to +150 ad © 
idasdaens 265 oC 
eu aaee ss 15 V 
oes ees 20 V 
eee 20 V 
ccumuneas 5 V 
ease w oe 100 mA 
oct ene iat & 20 mA 


" The collector of each transistor of the CA3083 is isolated from the substrate by an integral diode. The substrate 
must be connected to a voltage which is more negative than any collector voltage in order to maintain isolation 
between transistors and provide normal transistor action. To avoid undesired coupling between transistors, the 
substrate terminal (5) should be maintained at either DC or signal (AC) ground. A suitable bypass capacitor can 


be used to establish a signal ground. 


ELECTRICAL CHARACTERISTICS at T, = 25°C 
For Equipment Design 


TEST CONDITIONS LIMITS 


CHARACTERISTICS | SYMBOL 


For Each Transistor: 
Collector-to-Base 
Breakdown Voltage 


Collector-to-Emitter 
Breakdown Voltage 


Collector-to-Substrate V 
Breakdown Voltage (BR)CIO Ip=0 


Emitter-to-Base 
Breakdown Voltage 


Collector-Cutoff-Current IcCEO VcE = 10V, Ip = 0 


Collector-Cutoff-Current 


DC Forward-Current 
Transfer Ratio 


Base-to-Emitter Voltage VcE= ov, Ic = 10mA 


Collector-to-Emitter be = 50mA, i, = BA 
Saturation Voltage 


Absolute Input Offset 
Voltage 


Absolute Input Offset 
Current 
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ViprycBo| 'c= 100HA, Ip = 0 


ViBR)CEO| !c= IMA, Ip = 0 


lo) = 1004A, Ip = 0, 


ViBR)EBO| 'e = 500HA, Ic = 0 


Typ. 
Char. 
Curve 


Fig. No. 


Min. Typ. Max. 


0.74 0.85 


0.40 0.70 


CA3083, CA3083F File No. 481 


TYPICAL STATIC CHARACTERISTICS FOR EACH TRANSISTOR 


COLLECTOR -TO- EMITTER VOLTS (VcE)=3V 
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SET DC FORWARD-CURRENT TRANSFER RATIO (heg)=!10 
AMBIENT TEMPERATURE (Ta) = 25 °C 
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COLLECTOR-TO-EMITTER SATURATION VOLTS (Vee sat) 


Mavs 
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COLLECTOR MILLIAMPERES (Ic) 
on COLLECTOR MILLIAMPERES (Ic) eee 
Fig.4 — VieEsat vs [cat 25°C Fig.5 — VCEsat vs | at 70°C 


SET DC FORWARD-CURRENT TRANSFER RATIO (hee¢) = 10 
AMBIENT TEMPERATURE (Ty) = 25°C 
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COLLECTOR MILLIAMPERES (I) 
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Fig.6 — VBEsat vs lc 
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File No. 481 


CA3083, CA3083F 


TYPICAL STATIC CHARACTERISTICS FOR DIFFERENTIAL AMPLIFIER 


6] COLLECTOR-TO-EMITTER VOLTS (VcF)= 2V 
AMBIENT TEMPERATURE (T,)= 25°C 


ABSOLUTE INPUT-OFFSET VOLTAGE (Vig) — mv 


2 4 6 8 
y 2 4 6 F is 


COLLECTOR MILLIAMPERES (Ic) 
92CS-17768 


Fig.7— V 19 VS! C (transistors Q1 and Q2 as a differential 
amplifier). 


DIMENSIONAL OUTLINE 


ABSOLUTE INPUT-OFFSET CURRENT (Tyg) —pA 


a 
ama ae 
4 6 8 


COLLECTOR- TO-EMITTER VOLTS (Vcp)=3V 
AMBIENT TEMPERATURE (Tq) = 25°C 


2 


A R Li 
COLLECTOR MILL MPERES (Ic) 92CS-17769 


Fig.8—1/ 10 vs! C (transistors Q1 and Q2 as a differential 
amplifier). 


16-LEAD DUAL-IN-LINE PLASTIC OR FRIT-SEAL PACKAGE — JEDEC MO-001-AC 


Q) 
BASE PLANE | A 
A 
Sy 


SEATING PLANE \L 


GAUGE PLANE 
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SYMBOL INCHES NOTE MILLIMETERS 
Canin. | Max 


| 
0.155 | 0.200 3.94 5.08 
0.020 | 0.050 0.51 1.27 
0.014 | 0.020 0.356 | 0.508 
0.035 | 0.065 0.89 1.65 
0.008 |®0.012 0.204 | 0.304 
0.745 | 0.785 18.93 | 19.93 
0.300 | 0.325 7.62 8.25 
0.240 | 0.260 6.10 6.60 
0.100 TP 2.54 TP 
0.300 TP 7.62 TP 
0.125 | 0.150 nae 18 ca 
0.000 | 0.030 0. nae ca 76 
ee aaa aa 
N 
Ny 
i 0.040 | 0.075 1.02 1.90 
0.015 | 0.060 0.39 1.52 
92CM-|5967RI 
NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
gauge plane with maximum material condition and unit installed. 


- a applies in zone Ly when unit installed. 

. a applies to spread leads prior to installation. 
N is the maximum quantity of lead pusitions. 
. Ny Is the quantity of allowable missing leads. 


ennsrw 


When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013” 


NGAI 


Solid State 
Division 


File No. 482 


Linear Integrated Circuits 


Monolithic Silicon 


CA3084 


FEATURES 


14-Lead Dual-In-Line 
Plastic Package 


RCA-CA3084* is a general-purpose silicon p-n-p transistor 
array incorporating two independent transistors, a Darlington 
circuit, and a current-mirror pair with a shared diode. 


The two independent transistors in the array may be used in 
a variety of circuit applications. The Darlington pair may be 
employed as the equivalent of a single high-beta transistor. 
The current-mirror pair is well suited for constant-current 
applications and can also be used as the active loads in a 
differential amplifier which uses-n-p-n transistors. 


The total array is especially useful for a wide range of 
applications in systems having low-power and low-frequency 
requirements. Although the transistors may be used as 
discrete units in conventional circuits, they offer the 
advantages inherent in integrated-circuit construction, that is, 
to provide close electrical and thermal matching. 


The CA3084 utilizes the 14-lead dual-in-line plastic package. 


*Formerly developmental type TA5799A. 


General-Purpose P-N-P 
Transistor Array 


= Matched transistor pair (01 and Q2) 
Vio (Vee matched): + 6mV max. 
lio (at 100 vA): + 0.6 uA 

@ Wide operating current range 


® Low noise figure - - 3.2 dB typ. at 1 kHz 


APPLICATIONS 


General use in signal processing systems having low-power 
and low-frequency requirements 


Differential amplifiers 
Temperature compensated amplifiers 


Active loads for differential amplifiers using 
n-p-n transistors 


Complementary uses with RCA n-p-n transistor arrays 


oO @O® @ 6 @ 
I5 

7 CA3084 - 

Q5 

esi 

™® © ® 0 © @® © 


Fig.1 — Functional diagram of the CA3084. 
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FUN IN GL a ee ee GAR08F 


ELECTRICAL CHARACTERISTICS at Ta = 25°C 
For Equipment Design 


TEST CONDITIONS 


CHARACTERISTICS SYMBOL 


For Each Transistor: 
Collector-Cutoff Current 
Collector-to-Emitter Breakdown Voltage On Se 
Collector-to-Base Breakdown Voltage |Miarycgo | Icg~ 100A, Ig= 0 =| — [40 |-80 | - V 
Emitter-to-Base Breakdown Voltage Migryepo | 'ep= —100HAIc= 0 =| — [-40 |-100 { - | v | 
Emitter-to-Substrate Breakdown Voltage Meryeio | 'er= mA = | =o [100 | - |v 
Collector-to-Emitter Saturation Voltage Voest | 'e= IMA Ig= 100A | 4 | — |-0.125/-025 |v 


Base-to-Emitter Voltage aaa 
DC Forward-Current Transfer Ratio hee | 


For Transistors Q1 and Q2 (As a Differential Amplifier): 


T= ar Fas for 


Vce =-5V, Veio = —5V, 


Term. 13 = Gnd. 
i; = —100LA, 


Collector-Cutoff Current 


DC Forward-Current Transfer Ratio 15 100 1230 fed 


ELECTRICAL CHARACTERISTICS at Ty = 25°C 
Typical Values Intended Only For Design Guidance 


Magnitude of Temperature Coefficient: 
Vee (for each transistor) |AVp e/AT| lp = 100uA, 


Vic (as a differential amplifier) |AVig /AT| Vog = —10V 
VBE (Darlington configuration) 


For Each Transistor: 


Input Resistance f = 1kHz, VcE =—10V, 


Output Resistance Ica O0”uA 


Forward Transconductance 
Collector-to-Base Capacitance 
Collector-to-Emitter Capacitance 


Base-to-Substrate Capacitance 


CA3084 File No. 482 
MAXIMUM RATINGS, Absolute-Maximum Values at T a” 25°C 
Dissipation: 
PUY ONG Wansistor | 0 fu 05 54 0 he io t66 oe wee e ene O32 eheseeeen eda wee eewee ss 200 mW" 
POUAl PACKAGE a2 sla 64 HOR GOA eka se ee doe eed He Shoes dew da re uesoeess 750 mW 
Wie Ty = BEC). oii sea gsacew re simrderabuntera deny edasesnedesenes derate linearly6.67 mw/°C 
Ambient Temperature Range: 
CORBIN 65 bce Aone tabeaw add 6 pews were Rew e de~ pa Oe iw Poey~etacieidete —40 to +85 % 
CGO (2s cb Awd aban is ecaed ere tinh x bindesisdadawnuedwpavdioncet —65 to +150 oT 
Lead Temperature (During Soldering) ; 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for TO sceGnes em. 2.66 cue nc peas wane ada seareears ere wow ee Rss +265 "¢ 
The following ratings apply for each transistor in the device: 
Collector-to-Emitter Voltage (VcEQ) Pete TCT TT TTT TTT CS Te TTT OTT —40 Vv 
Collector-to-Base Voltage (VogQ) sip EVR ee wT ERED Le Se ewe ON Kee doe ws —40 V 
Base-to-Substrate Voltage (Veio)” POET TRE PE TOTO TTT Tre Tee Tee eT ee —40 V 
Emitter-to-Base Voltage (Vege)... eee eee nett tenet eee ees —40 V 
Collector Current (Iq) ....... Te TT Tee TT eT er ee rer rrr er Tie TT ese rT Tee TT —10 mA 


“The base of each transistor of the CA3084 is isolated from the substrate by an integral diode. The substrate must be connected to a voltage 
which is more negative than any base voltage in order to maintain isolation between transistors and provide normal transistor action. To avoid 
undesired coupling between transistors, the substrate terminal (4) should be maintained at either DC or signal (AC) ground. A suitable bypass 


capacitor can be used to establish a signal ground. 


STATIC CHARACTERISTICS FOR EACH TRANSISTOR 


EMITTER CURRENT (Tp) = 


COLLECTOR —-TO— 


BASE VOLTS (Vcg) = —ISV~_ 
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92CS-17966 


Fig.2— logo YS Ta’ 


DC FORWARD — CURRENT 
TRANSFER RATIO (hrf) = 


COLLECTOR-TO-EMITTER SATURATION 
VOLTS (VcE sat) 


EMITTER MILLIAMPERES (Ie) 


92CS-17968 


Fig.4— V Cress vs Ips 
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Fig.5— VBE vs Ir jj 
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INPUT—OFFSET VOLTAGE (V~g)— mv 
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CA3084 


STATIC CHARACTERISTICS FOR EACH TRANSISTOR 


COLLECTOR TO- “EMITTER VOLTS Viggt ION 
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Fig.6— VBE VS TA e 


COLLECTOR-TO-EMITTER VOLTS (Vcf)=—-10 V 
AMBIENT TEMPERATURE (Tg)=25 °C 
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| | if 
2 4 6 a ~ —t 8 
I 100 fooo 
cOULESTOR MICROAMPERES (Ic) 
92CS-17971 


Fig.8—Vio vs Ic, (transistors Q1 and 
Q2 as a differential amplifier). 


INPUT—OFFSET VOLTAGE (Vzo)— mV 


DC FORWARD-CURRENT TRANSFER RATIO (hee) 


SUBSTRATE AT SAME POTENTIAL AS COLLECTOR 
AMBIENT TEMPERATURE (Ty) = 25°C 
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Fig.7—hrevsiee 
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Fig.9—Vio vs Ta (transistors Q1 and 
Q2 as a differential amplifier). 


STATIC CHARACTERISTICS FOR CURRENT-MIRROR CONFIGURATION 


AT Ta = 25°C AND Voce =—l0V: 
I5 =3 pA, Tj2 =3.15 pA 
Is =10 pA, Ijo=l0.5 pA 
I5 =100 nA, Ij2=l00 pA 
pt pet et Peri ey. | 
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Fig.10—Normalized Ic vs TA (transis- 
tors O3 and QO4 in a current- 
mirror configuration. 
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COLLECTOR CURRENT RATIO [I¢ (Q3)/Ic¢(Qq)] 


COLLECTOR-TO- EMITTER VOLTS (Voce) = —10V 
AMBIENT TEMPERATURE (Ta) = 25°C 
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Fig.11—Ic ratio vs I5 {transistors Q3 
and Q4 in a current-mirror con- 
figuration. 
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File No. 482 


STATIC CHARACTERISTICS FOR DIFFERENTIAL AMPLIFIER 


COLLECTOR — fen meeT Tee (Vog)= 
—30V 


Y 
“ll 


oO 
HH 
2) 
lJ 
or 
WJ 
a 
= 
=< 
4 
-! 
= 
ia 
(e) 
FE 
1S) 
WW 
al 
mm 
Oo 
oO 


CURRENT AT TERMINAL 5 (Ic) —mA 
92CS-17973 


Fig.12—I¢ vs I5 (transistors Q3 and Q4 
in’ a cCurrent-mirror con- 
figuration). 
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Fig.14—Vp_E vs Ta (transistors Q5 and 
Q6 in a darlington’ con- 
figuration). 


DARLINGTON FORWARD-— CURRENT TRANSFER 


RATIO (heen) 


AMBIENT TEMPERATURE (Ta) = 25°C 
COLLECTOR -TO-EMITTER VOLTS (Vog¢)=—-I10 V 
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DARLINGTON BASE TO-EMITTER 
VOLTS (VBEp) 
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Fig.13—VpeE vs Ie (transistors Q5 and 
Q6 in a darlington  con- 
figuration). 


‘AMBIENT TEMPERATURE 
(Ta) = 25°C 


COLLECTOR-TO-EMITTER 
VOLTS (Vcg)=—10 V 
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Fig.15—hFeE vs IE (transistors Q5 and 
Q6 in a darlington’  con- 
figuration). 
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DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


COLLECTOR -TO—EMITTER VOLTS (Vcg)=-10 V 
SOURCE RESISTANCE (Rog) =1kQ 
AMBIENT TEMPERATURE (Ta) = 25°C 


COLLECTOR-TO-EMITTER VOLTS (Vo¢) =-!0V 
SOURCE RESISTANCE (Rg) = 500 2 
AMBIENT TEMPERATURE (Tg) = 25°C 
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30, 


leew HE | SS Ht tt 
= 


el fff} 
Pty NT 


en) a oe 
COLLECTOR-TO-EMITTER VOLTS (Vog)=-l0v} 1-1} 11 
AMBIENT TEMPERATURE (T,)=25°C Haims 


NOISE FIGURE (NF)— dB 
INPUT RESISTANCE (Rr) —kQ 


’ , 2 # 68, 4682 2 4 683 2 
COLLECTOR MILLIAMPERES (Te) FREQUENCY (f) — kHz 
92CS-17978 Sane 10ST 
Fig.18— NF vs Ic at Rs = 10kQ Fig.19-— R,vs f 


—— re ———_} —_— 
_ ae eee a Oe =a COLLECTOR — TO-EMITTER VOLTS (Vcg) =-I0 V 
r tf wai F——[_]_] COLLECTOR MICROAMPERES (Ic) =100 
| el ——+— 7 FREQUENCY (f) = | kHz 
o | = —a eet i. PSST] RESISTANCE: INPUT (Rq) = 9k 
tS pg pt | OUTPUT (Ro) = 600 k2 
| ‘ meee a 
= feo ts rr Pa HESS 
: ot eee Bhi | 
ist — a aed a el ies mm 
oO en ian) as ee ee ee oO 
2 ET a a ia oe i i 
ia ae 2. == 
a o5 [T_T 
DB \o4 ieee ee ee [oT | 
ws oe a on oe 
=. a ES | —— 
5 NS = 
rm aS a ah 
i = | 
Ss a ar 
< a = ae 
0.001 ie oti 
103 *fo4 -F 4 ® Figs 4 © F196 S07 "= ' 
FREQUENCY (f) —H 
oe COLLECTOR MILLIAMPERES (Ic) 
92CS-17981 
Fig.20— Ro vs f Fig.21— Normalized R jand Ro vs lo 


139 


CA3084 


DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


File No. 482 
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SYMBOL 


0.155 0. 200 
0.020 0.050 


i 745 | 0.770 
0.300 | 0.325 
ast 
0.100 TP 2.54 TP 
0.300 TP 7.62 TP 
ne ce [150 [4 | 


0.125 0.150 
0.000 0.030 


0.065 


92SS-4296RI 


NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


3. eg applies in zone Lz when «nit installed. 

4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6. Nj is the quantity of allowable missing leads. 


@When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013” 


File No. 595 


RBZ Linear Integrated Circuits 


Monolithic Silicon 


Bien CA3096AE 
CA3096E 


N-P-N/P-N-P Transistor-Array IC 


© © YO & 
Features: 
* OL OY QLOY = Matched General-Purpose Transistors (CA3096AE Only) 
= Input Offset Voltage +5 mV 
OO ® ®@ 


® Input Offset Current: 


(16) suBsTRATE 
t sian | p-n-p Pair + 250 nA max. @ !¢ = —100 uA 
Schematic Diagram n-p-n Pair +0.6 uA max. @ Ic =1mA 
® High hee 


n-p-n transistor: 150 min. @ lq =1mA 
p-n-p transistor: 40 min. @ Ic = 100 uA 
® High Breakdown Voltages: 
n-p-n transistor: V(BR)CEO = 35 V min; V(BR)CBO = 45 V min. 


p-n-p transistor: V(BR)CEO = 40 V min; V(BR)CBO = 40 V min. 


= Separate Substrate Connection 


RCA-CA3096E° and CA3096AE® are general-purpose high- = Low Noise Figure: 


voltage silicon transistor arrays. Each array consists of five n-p-n transistor: 2.2 dB typ. at 1 kHz 
independent transistors (two p-n-p and three n-p-n types) on p-n-p transistor: 3 dB typ. at 1 kHz 
a common substraté, which has a separate connection. 
n en nnecti f nsi i i- . . 
| GE penGe feo ections or each transistor permit maxi Applications: 
mum flexibility in circuit design. ; 
= Differential Amplifiers 
Types CA3096AE and CA3096E are identical, except that the be 
peas } ; = DC Amplifiers 
CA3096AE specifications include parameter matching and _ 
i : ® Sense Amplifiers 
greater stringency in ICBO, |CEO, and VCE(SAT) (see Table I). 
® Level Shifters 
CA3096E and CA3096AE are supplied in 16-lead dual-in-line @ ‘Timers 
lastic packages. . 
e Z P g = Lamp and Relay Drivers 
Formerly RCA Developmental No. TA6270. . . a . . 
MAXIMUM RATINGS, Absolute Maximum Values at Ta = 25°C = Thyristor Firing Circuits 
Each n-p-n Each p-n-p = Temperature-Compensated Amplifiers 
Transistor Transistor ® Operational Amplifiers 
Collector-to-Emitter Voltage . VcEO 35 —40 Vv 
Collector-to-Base Voltage ... VcgoO 45 — 40 V 
Collector-to-Substrate 
Voltage .csccesvcccuns Vcio 45 —45 V 
Emitter-to-Base Voltage .... VEBO 6 — 40 V Temperature Range: 
Collector Current ......... Ic 50 -—10 mA Operating ............ —55 to +125 gs: 
Dissipation Pp: 5 SAOMROG : csicu cata nee aoe —65 to +150 “c 
Upto Ta =55 C: Lead Temperature (During Soldering) 
Device (Total) ...... 750 mW At distance 1/16 + 1/32” 
Each Transistor Sees 200 mW (1.59 0.79 mm) from case for 5 
Above Ta =55 C...... Derate Linearly 6.67 mW/ C 10 seconds max. ....... 265 C 


TABLE I= CA3096AE AND CA3096E ESSENTIAL DIFFERENCES* 


CA3096E 


* “ 
Maximum values. 
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CA3096E, CA3096AE File No. 595 


STATIC 


ELECTRICAL CHARACTERISTICS at T, = 25 "Cc 
For Equipment Design 


TEST CONDITIONS 


Typ. 
Charac- 


CA3096AE 


iihiiates CA3096E 


CHARACTERISTICS 


teristics 


LIMITS 


Curve 


For Each n-p-n Transistor: 
Collector-Cutoff Current (CA3096AE) IcBO 


4 


E 


DC Forward-Current Transfer Ratio hee 
(c= —1 mA, Voce =-5 V 
Magnitude of Temperature Coefficient: 
Vpe_ (for each transistor) IAVge/AT| | Ic = —100 UA, Voce =-5 V 


For Transistors Q1 and Q2 (As a Differential Amplifier): CA3O096AE ONLY 


L_Min.| typ. | Mex. 

2 | foms| | a 
Collector-Cutoff Current (CA3096AE) ICEO | VceE=10V,Ip=0 | 2 | — | 0.0055 | 100] nA 
Collector-Cutoff Current (CA3096E) ICBO | Vep=10V,le=0 | — | — | 00013 | 100[  nAl 
Collector-Cutoff Current (CA3096E) ICEO | Vce=10V,ip=0 | — | -— | 00085 | 1 [ pA 
Collector-to-Emitter Breakdown Voltage V(BR)CEO lic=imAig=0 | - | 33 {| so | -]| ov 
Collector-to-Base Breakdown Voltage V(BR)CBO Fic=10wAle=0 | - | 45] 10 | -] vi 
Collector-to-Substrate Breakdown Voltage V(BR)CIO Icy = 10 WA, Ip =e =0 | — | 45 | 100 | - |] vi 
Emitter-to-Base Breakdown Voltage V(BR)EBO fie=10MA,Ic=0 | - | 6] 8 | -|{ vi 
Emitter-to-Base Zener Voltage povz | iz=-1omn | tt | 79 | os] 
Collector-to-Emitter Saturation Voltage Late! ot od ee bel 

(CA3096AE) VcE(SAT) | !¢ = 10 mA, Ig = 1 mA 7 0.24 Vv 
Collector-to-Emitter Saturation Voltage ees ele) eel « 

(CA3096E) VCE(SAT) lc = 10mA, lp =1mA 7 0.24 0.7 V 
Base-to-Emitter Voltage YE} icaimavoe-sv | $4 98} 069 _ 0.78 
DC Forward-Current Transfer Ratio | 4 | 150{ 390 | soo} | 

Magnitude of Temperature Coefficient: 
Vpe_ (for each transistor) [AVge/AT| | Ic =1mMA, VcE=5V mvV/°C 
For Each p-n-p Transistor: 

Collector. Cutoff Current (CAS096AE) | Iceo. | Vce=—10V.igp=0. | 9 + ~ | -o12 | 100[ na 
Collector-Cutoff-Current (CA3096E) | Iceo. | Vce=-10V.ig-0 | - | - |-o1w | 1 | ua 
Collector CutoffCurrent (CA3096E) | Icpo. | Vcp=—10V.ig-0 | — | — |-o0ss | 100[ na 
Collector-to-Emitter Breakdown Voltage | ViBRicEO | Ic=—-100MA,Igp=0 | -— | -40] -7 | - |] vi 
Collector-to-Base Breakdown Voltage | Vipricao | Ic=—-10uA.le-0 | -— | -40{ -80 | -] vi 
Emitterto-Base Breakdown Voltage | WiprieBO | ig=-10HAic=0 |__| 40 | -100 | ~ |v 
Emitter-to-Substrate Breakdown Voltage ley =10 PA, Ip=!lc=0 | = faof oo] —- | ¥| 
Collector-to-Emitter Saturation Voltage | VcE(saT) | ic=—1mA,ig=—100ua | — | — | -o16 | -o4[ vi 
ptr | 40 | 85 | 200{ | 
ee 


im= —100 UA, Ver =-5 ¥ 
Cc UA, VCE 11, 12 


ik 
S 
< 
~o 
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Absolute Input Offset Voltage 


< 
So 
le 


Absolute Input Offset Current 0.07 


° 


Absolute Input Offset Voltage Temperature [Avt0) 
Coefficient 


= 
= 
ro) 


Oo 
Ww 


For Transistors Q4 and Q5 (As a Differential Amplifier): CA3096AE ONLY 


Absolute Input Offset Voltage 


< 
| ome | 
=- 
re 


Absolute Input Offset Current 250 


VceE = —5 V, Ic = —100 WA 
Absolute Input Offset Voltage Temperature Mio Rg = 0 
Coefficient 


0.54 vic 


c= 


5/3 
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File No. 595 CA3096E, CA3096AE 


DYNAMIC 


ELECTRICAL CHARACTERISTICS at Tag = 25 “Cc 
Typical Values Intended Only for Design Guidance 


TEST CONDITIONS 


Typ. 
Charac- 
SYMBOL — 
teristics 
Curves 
For Each n-p-n Transistor 


f=1kHz, Vce =5V, 17, 18, 
Noise Figure (low frequency) 

Ic = 1mA, Rg = 1 kQ) 19, 20 
Low-Frequency, Input Resistance LR 
Low-Frequency Output Resistance PRo | 


Admittance Characteristics: 


CHARACTERISTICS TYPICAL VALUES UNITS 


N 
N 


x 


= 1.0 kHz, Voge = 5V, 
Ic¢=1mA 


x 


Forward Transfer Admittance mmho 


f= 1MHz, VcE =5V, 
Ic=1mA 


Input Admittance mmho 


j3.1 


0.76 
mmho 


Output Admittance 


~ 


N N}toin r 


Gain-Bandwidth Product — 1 MHz 
VceE =5V,lc =SmMmA 335 


Emitter-to-Base Capacitance 0.75 


xe) 
oy 


N 
y 
y 
f 
Collector-to-Base Capacitance Vcp=3V 22 
Collector-to-Substrate Capacitance Vel =3V 22 
N 
f 
C 


N N N re NI] XN 
Oo o & | & 


To |UD 
Th i a 


Ww 
N 


For Each p-n-p Transistor 


. f = 1 kHz, 28, 29, 
Noise Figure (low frequency) 
Ic = 100 WA, Rg = 1 kX2 30 


Low-Frequency Input Resistance f= 1 kHz, Vee =5 V, 
Low-Frequency Output Resistance L Ro | I¢ = 100 WA 


Nn 
chee 
N 
8 oo 
x |x 
| 


= 
als 
N 


0.85 
2.25 


[Gin-Bandwicth Product ————~SS*d; Vo = SV, ig=t00uA | at 
[Emittertoase Capacitance ——~—SSC*d eg ep av iY 
[BosetoSubstrote Capacitance at Vei=SV 


come me) 
ny nm 


F 
Sfe 
Gie 
ie ; 
Soe 
oe 
Doe 
+ 
EB 
CB 
Cl 
F 
Tt 
EB 
CcB 
Cp 


xe) 
yy 


143 


CA3096E, CA3096AE 


eo a ea Se eae ae eH NM a 
Se 


ZENER CURRENT (Iz)—mA 


7.5 8 8.5 


ZENER VOLTAGE (Vz)—Vv 


COLLECTOR CUT-OFF CURRENT (Ice) —pA 


92CS-20309 


Fig.1—Base-to-emitter zener characteristic 
(n-p-n). 


COLLECTOR CUT-OFF CURRENT (Icgo)—pA 
DC FORWARD-CURRENT TRANSFER RATIO (hre) 


-75 -50 -25 i) 25 50 75 100 
AMBIENT TEMPERATURE (Ta)—°C 
92CS-203II 
Fig.3—Collector cut-off current (logo) as a 
function of temperature (n-p-n). 
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0.01 0.1 | 10 
COLLECTOR CURRENT (I, )—mA 
92CS- 20313 


Fig.5—Vpe (n-p-n) as a function of collector 
current. 
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BASE-TO-EMITTER VOLTAGE (Vg¢)—V 


File No. 595 


AMBIENT TEMPERATURE (Ta) —°C 
92CS-20310 


Fig.2—Collector cut-off current (Ilcgo) as a 
function of temperature (n-p-n). 


2 8 
0.01 0.1 I 10 
COLLECTOR CURRENT (I, )—mA 
92CS- 20312 


Fig.4—Transistor (n-p-n) hee asa function of 
collector current. 


TEMPERATURE —°C 


92CS—20314 


Fig.6—Vpe (n-p-n) as a function of tempera- 
ture. 


File No. 595 


CA3096E, CA3096AE 


DC FORWARD CURRENT 
TRANFER RATIO (he¢E)=!0 
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COLLECTOR CURRENT (Ic)—mA 
92CS- 20315 92CS-20316 


Fig.7— VCEISA T) (n-p-n) as a function of col- Fig.8—Base-to-emitter zener characteristic 
lector current. (p-n-p). 
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COLLECTOR CUT-OFF CURRENT (Ic¢¢9)— pA 
COLLECTOR CUT-OFF CURRENT (Icgq)—pA 


OIE 
PUES 


TEMPERATURE —°C TEMPERATURE — °C 


92CS-20317 92CS-20318 


Fig.9—Collector cut-off current (logo) as a Fig.10—Collector cut-off current (logo) as a 
function of temperature (p-n-p). function of temperature (p-n-p). 
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-40 = 0 20 > 40 60 80 
COLLECTOR CURRENT (I, )—mA TEMPERATURE — °C 


92CS-20319 
92CS- 20320 


Fig.11—Transistor (p-n-p) hee as a function 


Fig.12—Transistor (p-n- 
of collector current. 9 ransistor (p-n-p) hee as a function 


of temperature. 
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COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 5V 
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at tity | ttt | 
| tit tet tT 
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BASE-TO-EMITTER VOLTAGE (Vpe)—V 


-40 -20 Oo 20 40 60 80 
COLLECTOR CURRENT (Ic )—mA TEMPERATURE—°C 
92CS-20321 
92CS- 20322 
Fig.13—Vpe (p-n-p) as a function of collector Fig.14—V pe (p-n-p) as a function of tempera- 
current. ture. 


MAGNITUDE OF INPUT OFFSET VOLTAGE IVz_!—mv 
MAGNITUDE OF INPUT OFFSET VOLTAGE IVro!—mv 


2 4 6 8 2 4 68 2 4 68 
0.01 0.1 I 10 : 
COLLECTOR CURRENT (I,)—mA COLLECTOR CURRENT (I,)—mA 
92CS-20323 92CS-20324 
Fig.15—Magnitude of input offset voltage Fig.16—Magnitude of input offset voltage 
[Viol as a function of collector [Viol as a function of collector 
current for n-p-n transistor Qy—Qo. current for p-n-p transistors Q4-Qs. 
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NOISE FIGURE — dB 
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2) 2 ae ee 
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0.0! 4 6&) 2 4 66810 4 6 800 
FREQUENCY (f)——kHz FREQUENCY (f)—KHz 
92CS-20325 92CS-20326 
Fig.17—Noise figure as a function of frequen- Fig.18—Noise figure as a function of frequen- 
cy for n-p-n transistors. cy for n-p-n transistors. 
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EEE EEE 
SA 


8P— 3YNDI4 3SION 


92CS-20328 


FREQUENCY (f)— KHz 


92CS-20327 


FREQUENCY (f)— KHz 


Fig.20—Noise figure as a function of frequen- 


Fig.19—Noise as a function of frequency for 


cy for n-p-n transistors. 


n-p-n transistors. 
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CITANCE (Ccg) 


BIAS VOLTAGE—V 


COLLECTOR CURRENT (Ic)—mA 


92CS-20329 


92CS- 20330 


Fig.21—Gain-bandwidth product as a function 


Fig.22—Capacitance as a function of bias 


of collector current (n-p-n). 


voltage (n-p-n). 
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Fig.24—Output resistance as a function of 


Fig.23—Input resistance as a function of 


collector current. 


collector current. 
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INPUT CONDUCTANCE ( gije ) —mmho 
INPUT SUSCEPTANCE (bjg ) —mmho 
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FREQUENCY (f) —MHz FREQUENCY (f)— MHz 
92CS-20333 92cs- 20334 
Fig.25—Forward transconductance as a Fig.26—Input admittance as a function of 
function of frequency. frequency. 


R source =5002 


Ue 
Oo 


oe) —mmho 
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NOISE FIGURE-dB 


OUTPUT CONDUCTANCE (go) —mmho 


OUTPUT SUSCEPTANCE (b 


FREQUENCY (f)—MH 
. = : 92CS-20335 92CS- 20336 


Fig.27—Output admittance as a function of Fig.28—Noise figure as a function of frequen- 
frequency. cy (p-n-p). 
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Fig.29—Noise figure as a function of frequen- Fig.30—Noise figure as a function of frequen- 
cy (p-n-p). cy (p-n-p). 
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COLLECTOR-TO-EMITTER VOLTAGE (VcgF) = 5V 


N 
x= 
= 

- 
ol 
= 
oO 
2 
Qa 
Oo 
a 
a 
x= 
- 
Q 
= 
Q 
2 
<a 
: 
= 
<q 
o 


COLLECTOR CURRENT (Ic )—mA 
92CS-20339 


Fig.31—Gain-bandwidth product as a function 
of collector current (p-n-p). 


120 V AC 


CA3096E, CA3096AE 


CAPACITANCE — pF 


a 
Oo 1 2 3 4 5 6 7 8 9 10 
BIAS VOLTAGE —V 
92CS- 20340 


Fig.32—Capacitance as a function of bias 
voltage (p-n-p). 


92CS - 20341 


Fig. 33—Line-operated level switch using CA3096AE or CA3096E. 


(SUBSTRATE) 


OUTPUT 


NOTE, = 
Fy OR Fo < 10 KHz 
92CS—20342 


Fig.34a—Frequency using 


CA3096E. 


comparator 
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FREQUENCY DEVIATION (Af)—kHz 
92CS-20343 
Fig.34b—Frequency comparator  charac- 


teristics. 
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yr 
ies 2s 1KQ ie 
IF I9=!mA VIN t 
AND RL =! KQ _— 
VT = + 36 mV 


92CM- 20344 


LS Vv LAMP G.E. 2158D 
OR EQUIVALENT 


5 KQ 


OUTPUT 


TIME DELAY CHANGES +7% (SUBSTRATE) = 
FOR SUPPLY VOLTAGE CHANGE OF +10% 
= 92CS-20346 
92CS-20345 
Fig.36a—One-minute timer using CA3096AE Fig.36b—Ten-second timer operated from 1.5-volt supply 
and a MOS/FET. using CA3096E. 
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| 2 4 6 810 2 4 6 8 100 2 4 6 81000 
92CS-20347 FREQUENCY (f ) —kHz 
Features: 2. Wide-input common-mode 92CS-20348 
1. Can be operated with either range +5 V to-—5 V 
dual supply or single supply. 3. Low bias current: <1 MA. 
Fig.37a—Cascade of differential amplifiers using CA3096AE. Fig.37b—Gain-frequency characteristics. 
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File No. 595 CA3096E, CA3096AE 
DIMENSIONAL OUTLINE 

16-LEAD DUAL-IN-PLASTIC PACKAGE 

JEDEC MO-001-AC 


| INCHES | Taos 


O.155 | 0. om) 3.94 5. ay 
0.020 | 0.050 0.51 1.27 


BASE PLANE 0.014 | 0.020 0.356 | 0.508 
\ 0.035 | 0.065 0.89 | 1.65 

SEATING PLANE \—t 0.008 |®0.012 0.204 | 0.304 

GAUGE PLANE A 0.745 | 0.785 18.93 | 19.93 


0.300 | 0.325 7.62 | 8.25 
0.240 | 0.260 6.10 | 6.60 
ey 0.100 TP 2 2.54 TP 
en 0.300TP | 2,3 7.62 TP 
L | 0.125 | 0.150 3.18 | 3.81 
Ly | 0.000 | 0.030 0.000 | 0.76 


0.040 0.075 pe fe 02 1.90 
0.015 0.060 0.39 1.52 
SSS a 92CM-15967RI 
i ie NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


- @a applies in zone Ly when unit installed. 


Cc 
=— <=> 


3 

4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6 


. Nj, is the quantity of allowable missing leads. 


@When this device is supplied solder-dipped, the maximum lead 
thickness {rarrow portion) will not exceed 0.013”. 
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ROBAN Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division 
CA3093E 


General-Purpose High-Current N-P-N 
Transistor- Zener Diode - Diode Array 


Applications 


= Signal processing and switching systems operating from 
DC to VHF 

Lamp and relay driver 

Differential amplifier 

Temperature-compensated amplifier 

Thyristor firing 

Temperature-compensated shunt regulator 
Temperature-compensated series regulator 

Level shifting 

Voltage-level clamping 


16-Lead Dual-In-Line 
Plastic Package 


RCA CA3093E* is a versatile array of three high-current ® Current regulator 

(to 100mA) NPN transistors, two 10%-tolerance Zener diodes = Voltage clamping 

and one conventional diode, all on a common monolithic = Simple off-line regulated supply 

substrate. Two of the transistors (Q1 and Q2) are matched = See RCA Application Note, ICAN-5296 “Application of 

at 1 mA for applications in which offset parameters are of the RCA-CA3018 Circuit Transistor Array” for applications 

special importance. The combination of positive Zener voltage in addition to those given on pages 5 & 6 of this bulletin. 

temperature coefficients and negative forward base-emitter Features: 

voltage temperature coefficients provides a unique tempera- 

ture compensation capability. ™ 6 independent devices plus separate substrate connection 
= Compensating temperature coefficients — Vege and Vpq 


Independent connections for each transistor and diode plus 
a separate terminal for the substrate permit maximum flexi- 
bility in circuit design. 


VS. Vz 


Transistors 


*Formerly developmental type TA6119 @ High Ic (100mA max) 
#Z4, 29 and D1 are transistors internally connected as shown below. @ Matched pair (O01 & Q>) 


Vigo=t 
0 IO = = 9mV max | stig =1mA 
lo = 2.5 uA max 
6 7 8 9 
o— a Il ie} 
AViQ/AT = 5uV/C typ 


92CS-1970I 


SUBSTRATE ® hee = 40 min @ Ic = 10mMA 
or 50mA 


m Low VcEsat...0.7V max @ 50mA 


Zener Diodes 


CA3093E @ Two 1/4W Zeners 
» V7=7V+10% 
B 27 = 1502 typ 


Diode 


5ehS-ISETS = Close forward voltage match to Vpe’s of Q1 and Qo 


Fig. 1 — Functional diagram of the CA3093E (bottom view) = Vpiv = 5.5V min. 


152 11-73 


File No. 533 CA3093E 
MAXIMUM RATINGS, Absolute-Maximum Values at Ta = 25°C 
Power Dissipation: 
ANY OB TENSISIOl «4oce2 cscs ccc ae ease eun sen enn Eee e EN ERR Ee Oe eR ewe 500 mW 
Any one Zener Diode cccccccececekswee en neb esa nen EATS as COCKE SET EKER Te 250 mw 
ck.) ee eee ees ee ere es eee er 750 mW 
Pie TE och onry cena Coentandeniegusiusds vi beiaeeumnn nee Derate linearly 6.67 mWw/°C 
Ambient Temperature Range: ; 
Wien a ee Teer eer ree eee eee ee eee ee ee -40 to +85 C 
Sie Fu seardk ecxse cece wk ean NG Ther iene eee s 60 nds dAGE hee es baka ener rans -55 to +150 a & 
Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds Max. 2.1... ec cee ee nce eect netctcveecatucuveneass +265 °c 
The following maximum ratings apply for each transistor 
Collector-to-Emitter Voltage (VCEQ) «61:0 cccienccaevct esse e renner newewew eee ews 15 V 
Calleater-te-Base Vonage (Vice) <.esssecews ener eeestiwscewwneenaetenreseewdews 20 V 
Collector-to-Subsirate Voltage (VGiO)” 2c cs cine accseareeeasanndeswsasauee enue dns 20 V 
Emitter-to-Base Voltage (VERO) «csis ccs s tase eessne vas eese caee wees tees eda ss us 5.5 V 
Coeeor GUC axe keh awe ee ehe es Senne ed Oke Sah ee ee ees aee Keene: 100 mA 
Base CUMEME IE): «cbc wece cease eer ec ERROR KEE CORSE REE eee oN ee 35 mA 
The following maximum ratings apply for each Zener Diode or Diode 
Zener Diede de Cartent (ls) sive dekx oe vod ees ee ense hee ds Ueto eens pends easiest 35 mA 
Zener Diode-to-Substrate Voltage (VZ]Q)* 6. eee eee ee neee 20 V 
Diede (D1) Forward CurrentQlpe) cccscnnsawcedsnacawatens Seeeesy exneuseas soe 0% 50 mA 
Diode (D1) Reverse Voltage (VOR) «2.66. .csckanusas news ce veresewe ce bbekedarad aes 5.5 V 
Diode (D1)-to-Substrate Voltage (VpiQ)" «.<cncescceveewswcuseeeudsnueseeecas ewes 20 V 


*The collector of each transistor, the cathode of each Zener diode, 
and the anode of the diode are isolated from the substrate by an 
internal diode. The substrate must be connected to a voltage which 
is more negative than any of these isolated terminals in order to 
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maintain isolation between devices and provide normal transistor 
action. To avoid undesired coupling between devices, the substrate 
terminal (5) should be maintained at either dc or signal (ac) ground. 
A suitable bypass capacitor can be used to establish a signal ground. 


CA3093E —————___________-—_— _ File No. 533 


ELECTRICAL CHARACTERISTICS at Ta = 25°C 
For Equipment Design 


TEST CONDITIONS LIMITS 


CHARACTERISTICS SYMBOL 


For Each Transistor: 


Collector-to-Base 
Breakdown Voltage 


Collector-to-Substrate Icy = 100uA, Ip = O, 
Breakdown Voltage 


Emitter-to-Base V(BR)EBO 500uA, Ic = 0 
Breakdown Voltage 

VGéeE = 10V, lp = 0 

Veg = 10V, le = 0 


le = 0 
in = 


DC Forward Current 
Transfer Ratio 


Mio! 1.2 
Temp. Coefficient of Offset Voltage lAVi9/AT| LF 


For Each Zener Diode 


Zener Voltage | 1 


Zener Impedance | 22 | IZ = 10mA, f = 1 kHz 


Vz Z 
“2 
Zener Reverse Current I7R V2 
Z 
DF 


Zener Voltage Temp. Coefficient AV2/AT | 
Zener-to-Substrate Breakdown V(BR)ZIO | 
Voltage 


z = 100unA 
(Terminals 7 & 9) 


For Diode (D1) 


Diode Forward Voltage Ic = 10MA, Vog = 3V] 3 
Diode Reverse-Breakdown Voltage ViBR)DR 


Diode-to-Substrate V(BR)DIO 
Breakdown Voltage (Terminal 10) 

Diode Forward-Voltage AVp-F/AT 3 
Temp. Coefficient 


154 


Dissipation Refer to Example in 
Application ‘‘a” 


File No. 533 CA3093E 


TYPICAL STATIC CHARACTERISTICS 


“Ww 
w 
P= 
° 
re 
< 
x 
a 
WwW 
uw 
7) 
2 
a 
Wa 
— 
ke 
z 
WwW 
ind 
vd 
=| 
rs) 
' 
fa) 
x 
<a 
= 
x 
oO 
re 
oO 
a 


4 6 Bio 


COLLECTOR MILLIAMPERES (Ic-) 92C8-17763RI 


Fig. 2—hpfevsic 


SET DC FORWARD-CURRENT TRANSFER RATIO (hee )=!0 
AMBIENT TEMPERATURE (Ty) = 25 °C 


oO 
@ 


9° 
) 


VOLTS (VCE sat) 


COLLECTOR-TO-EMIT TER SATURATION 


COLLECTOR MILLIAMPERES (Ic) 
92CS-17765 


Fig. 4— VoEsat vs Ic. at 25°C 


SET DC FORWARD-CURRENT TRANSFER RATIO (hef) = To) 
AMBIENT TEMPERATURE (Ty) = 25°C 
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COLLECTOR MILLIAMPERES (I¢) 
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Fig. 6 — VBEsatvS/C 
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DIODE VOLTAGE DROP (Vp)) 
TYPICAL TRANSISTOR BASE-TO- EMITTER 


TRANSISTOR COLLECTOR-TO-EMITTER VOLTS (Vo¢)=3 


VOLTS (Vpe) 


0.1 
TRANSISTOR COLLECTOR OR DIODE MILLIAMPERES (Ic or Ipj) 


92CS-19680 


Fig. 3— Vgevslcand Vp, vs!p1 


1.2) SET DC FORWARD-CURRENT TRANSFER RATIO (hee )=10 
AMBIENT -TEMPERATURE (T,)= 70°C 


COLLECTOR-TO-EMITTER SATURATION VOLTS (V¢e sat) 


| 10 
COLLECTOR MILLIAMPERES (Ic) 
92CS-I7766 


Fig. 5— VcEsat vs Ic at 70°C 
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COLLECTOR MILLIAMPERES (Tc) 
92CS-17768 


Fig. 7— Vig vs Ic (transistors Q1 and Q2 as a 
differential amplifier) 
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| | | 
4 
Fa 


ABSOLUTE INPUT-OFFSET CURRENT (Io) —pa 
ZENER BREAKDOWN VOLTS [Vz (aR) | 


ia 
a 


2 4 6 8 2 4 6 


| 
COLLECTOR MILLIAMPERES (Ic) eors- 19768 ZENER MILLIAMPERES (Iz) 


92CS-19681 


Fig. 8 —|[ 
- NOW te fransistors OT aad Cs aha Fig. 9— Typical Zener breakdown voltage vs current 


differential amplifier) 


AMBIENT TEMPERATURE (Ta)= 25°C 
FREQUENCY (f)=! KHz 


w 
= 
<x 
7 
5 
WwW 
) COC rT ; . ; 
=z — 
& SESSORSS CESSES Se EERE Fig. 10— Typical Zener impedance 
ws H . vs current 
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se MILLIAMPERES (Iz) 
TYPICAL APPLICATIONS 92CS-19682 
a) +7V Regulator supplying CA3093E Transistors plus an external b) 14V Regulator for Q1, Q2, Q3 
load. 
2002 i 
+VuNREGO Oo MN — 
9 
8 
DC GASO95E EXTERNAL R 
enieiehs TRANS / DIODE pee EUNREG = 20V L 
7 
6 
-VUNREG O t 
ees PART OF CA3093E ne 
Sample Computation for Determining Permissible Zener Dissipation 
° 
at +25°C. Typical Load Regulation Typical Line Regulation 
for l; =O to 25 mA 
CA3093E Ratings at T, = +25°C oe ro ee 
Total Diss. Max = 750 mW (Derate @ 6.67 mW/°C above 25°C) AE_/E_ x 100 ~ -6% oS ~ + 0.9%/V 


Each Zener Diss. Max = 250 mW (no load to full load) AE unreg. 
Max. Zener Current = 35 mA 


Assume CA3093E Transistor/Diode Load Dissipation = 350 mW then 


Rian. total Sener Dies, (Pz, + Pz) = 750 - 350 = 400 mw Typical Temperature Characteristic 


AR, /E 
(124 + 1Z2) max = Aegan = 57mA — x 100 = +0.05%/°C 


(Note: Max. current rating on each Zener is 35 mA) 
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c) 8.6V Temp.-Compensated Shunt Regulator 


CA 3093E 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
seal 


92CS-19685 
Typical Temperature Characteristic @ Ry = 3302 
AE, /E, 
AT 


x 100 = + 0.007%/°C 


Typical Load Regulation !| =Oto40mA 
(AE, /E,_) x 100 =-3% (no load to full load) 


Typical Line Regulation at Ry = 33022 
AEB) /Ey. 


ee _ . 
AP unites. x 100 = + 0.55%/V 


e) Off-Line 7V Reguiator 
OFF-LINE 7V REGULATOR 


PART 
OF 

200V R| Re CA3093E 

RECT IK/2W 


620N/IW [- _ “7 


IN441B {0 TO 30mA 


RL 


92CS-19687 


BASE PLANE 


SEATING PLANE \_ Ay al 


GAUGE PLANE 


= 
S BOTTOM VIEW Ei "A E 


NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


4. a applies to spread leads prior to installation. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 6. Nq is the quantity of allowable missing leads. 


Typical Load Regulation = 


Typical Line Regulation = 


5. N is the maximum quantity of lead positions. 


CA3093E 


d) Temp.-Compensated Series Voltage Regulator 


Is inumaiaas OF CA3093E 


E UNREG=I8V 


a 92CS-19686 


Typical Temperature Characteristic @ E; = 12V 
AE L/E L 
——x 100=+ 0.009%/°C 

AT 


Typical Load Regulation @ E; = 12V 
re =Qto 40mA 


AE, 


= x 100 = + 0.4% (no load to full load) 
L 


Typical Line Regulation @E, = 12V 
(AE, /E,_) x 100 


= + 0.45%/V 
AE unreg. 


Typical Ey Ripple Voltage = 70 MVp-p 


AEL 


x 100 = -8.5% (no load to full load) 
I, =Oto30mA 


(AEL/EL) x 100 


= + .075%/V 
4Eac 


DIMENSIONAL OUTLINE 
UAL—IN—LINE PLASTIC PACKAGE—JEDEC MO—001—AC 


nore [MILLIMETERS 

A 0.155 | 0.200 3.94 5.08 

A, | 0.020 | 0.050 0.51 1.27 

B 0.014 | 0.020 0.356 | 0.508 

B, | 0.035 | 0.065 0.89 1.65 

Cc 0.008 |%0.012 0.204 | 0.304 
0.745 | 0.785 18.93 | 19.93 
0.300 | 0.325 7.62 8.25 
0.240 | 0.260 6.10 6.60 


0.100 TP 2.54 TP 


0.300 TP 7.62 TP 
0.125 | 0.150 3.18 3.81 
a ae 030 sae ea 76 


_ 4 


a4 
Q, pe 0.075 pe | | 1.90 
S 0.015 | 0.060 0.39 | 1.52 


92CM-15967RI 


gauge plane with maximum material condition and unit installed. @ When this device is supplied solder-dipped, the maximum lead 


3. en applies in zone Lz when unit installed. 
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thickness (narrow portion) will not exceed 0.013”. 
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URBAN Linear Integrated Circuits 


Solid State 
Division 


CA3036 


DUAL DARLINGTON ARRAY 


© Two independent low-noise wide-band amplifier channels 


e Particularly useful for preamplifier and low-level amplifier applications in single- 


channel and stereo systems 


© Wide application in low-noise industrial instrumentation amplifiers 


HIGHLIGHTS 
®@ Matched transistors with emitter-follower outputs 
@ Low-noise performance 
© 200-MHz gain-bandwidth product 
© Operation from -55°C to +125°C 


@Hermetically sealed, all-welded 10-lead TO-5-style 
metal package 


92CS- 14624 


Fig.1 - Schematic Diagram for CA3036. 


DIMENSIONAL OUTLINE 


92CS-15835 


Monolithic Silicon 


APPLICATIONS 10-Lead 
TO-5 


@ Stereo phonograph preamplifiers 


@ Low-level stereo and single channel 


amplifier stages 


®@ Low-noise, emitter-follower differential amplifiers 


@ Operational amplifier drivers 


Maximum Ratings, Absolute-Maximum Values 


Power Dissipation, P: 


ANY ONG WANSISIOR sa tuiwsicia dns eeawrnewd rated 300 max. 


COA POR SEIOY c's ce nsay i468 5 sede vedex ers 600 max. 


Temperature Range: 
Operating ssceecsiveesenebaane ct ceseeeaes -55 to +125 
SONAR. sda nkancs ceendiieneeh oe enammees -65 to +150 
Lead Temperature (During Soldering): 


At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for]0 seconds max. ................. +265 


The following ratings apply for each transistor in the array: 


Collector-to-Emitter Voltage, Vcro wd AS.medastwe s 15 max. 
Collector-to-Base Voltage, Veni #2 ¢0102sosneees 30 max. 
Emitter-to-Base Voltage, Ven sexed ess seeswnee 5 max. 
Collector Current, Af! SdsexeeoewGe sass ei adaesws 50 max. 


MILLIMETERS 
Note |_MILLIMETERS | 
MIN. [MAK 


o 

> 

Oo 

“ : 

o| > 

sla 
i=) 

N 


0.863 


~~ 
> 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. 9B applies between L1 and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in Ly and beyond 0.500" (12.70 mm). 


4. Measure from Max. #D. 
5. N1 is the quantity of allowable missing leads. 
6. N is the maximum quantity of lead positions. 


mW 
mW 
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ELECTRICAL CHARACTERISTICS, at Ty ~ 25°C 


LIMITS 
TEST 
CHARACTERISTICS SYMBOLS CONDITIONS TYPE CA3036 UNITS 


Collector-Cutoff Current ICBO VcB —5V, IE =0 
For Each Collector-Cutoff Current ICEO ut =10 V,. 1B =0 
Transistor Collector-to-Emitter Breakdown Voltage WBR)CEO |'!c -—1mA, IB =-0 | 1 
(Qi, Q2, 93, 24) | Collector-to-Base Breakdown Voltage V(BR)CBO = 10 uA, Ip =O} 3 
Emitter-to-Base Breakdown Voltage V(BR)EBO | IE ~ 10 HA, Ic —0 


For Either Input 
Transistor (Q] aa 03) Static Forward Current-Transfer Ratio = Io] or cz =1 mA 


For Either 
Darlington Pair ic + 1¢2 i 
(Q1, Q2 or Q3, Q4) | Static Forward Current-Transfer Ratio ~ 
Io3 + Ic4 j 


ShortCicut Forward Curent-Trasfer Ratio] We 
ForEach | Short-Circuit Input impedance | tie | 
Oran gg) [OperCircut Output Aditiance | ioe =| 7 | 
Open-Circuit Reverse Voltage-Transfer Ratio he | p= | 98xies | - | = | 


= we [=f 
om Cec fa 
eft we = [te 
patinton Pa atte) [=e = | 
(Q1, Q2 or Q3, Q4) | Power Gain p=] a |=] Be 
| felooHz | ~ {02 | 3 
Noise Voltage _ Ey reine | - | 005 fog 
See Fig.3 for Test Circuit F=0KH2 | ~ | 0012 loa MAH) 
Cenip 
Input Transistor Output Admittance (Input Short-Circuited) Yoe S ee 


(Q1 oF Q3) Reverse Transfer Admittance 
(Input Short-Circuited) 


Cor eidier Input Admittance (Output Short-Circuited) Vie(D) | i MHz fe 1.71 +) 2.8 | == | mmho | 
i C1 * 'C2 
Darlington Pair | Output Admittance (Input Short-Circuited) Yoe(D) u l_, A ba 3.96 Ey 2.6 | - | mmo | 


(Q1, Q2 or Q3, Q4) | Gain-Bandwidth Product FT(D) | 13 + Ica 


QUAN- TECH 
MODEL No. 3ll 
OR 
EQUIVALENT 
TESTER 


STEREO 


SYSTEM 


92CS-14633RI 


92CS-14628 
Fig.2 - Block Diagram of Stereo System using CA3036 Fig.3 - Noise Voltage Test Circuit for CA3036. 
as Phono Preamplifier. 159 


NGAI 


Solid State 
Division 
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Linear integrated Circuits 


CA3018 
CA3018A 


General-Purpose Transistor Arrays 


Monolithic Silicon 


The CA3018 and CA3018A consist of four general pur- 
pose silicon n-p-n transistors on a common monolithic 
substrate. 


Two of the four transistors are connected in the 
Darlington, configuration. The substrate is connected 
to a separate terminal for maximum flexibility. 


The transistors of the CA3018 and the CA3018A are 
well suited to a wide variety of applications in low- 
power systems in the DC through VHF range. They 
may be used as discrete transistors in conventional 
circuits but in addition they provide the advantages 
of close electrical and thermal matching inherent in 
integrated circuit construction. 


The CA3018A is similar to the CA3018 but features 
tighter control of current gain, leakage, and offset 
parameters making it suitable for more critical appli- 
cations requiring premium performance. 


APPLICATIONS 


e General use in signal processing systems in DC 
through VHF range 


e Custom designed differential amplifiers 


e@ Temperature compensated amplifiers 


e@ See RCA Application Note, ICAN-5296 ‘‘Application 
of the RCA CA3018 Integrated-Circuit Transistor 
Array’’ for suggested Applications. 


Q3 
9 
2 
8 

Q 
6 


CASE 
AND 
SUBSTRATE 

O10 


7 


TWO ISOLATED TRANSISTORS 
AND A DARLINGTON-CONNECTED 
TRANSISTOR PAIR 


For Low-Power Applications 


at Frequencies from DC 
Through the VHF Range 


FEATURES 


Matched monolithic general purpose transistors 


Hee matched + 10% 


Veg matched + 2 mV CA3018A (+ 5mV CA3018) 


Operation from DC to 120 MHz 


Wide operating current range 


CA3018A performance characteristics controlled 


from 10 A to 10mA 


Low noise figure - 


- 3.2 dB typical at 1KHz 


Full military temperature range capability 


(-55 to + 125°C) 


4 


12 


On 


Oo 


92CS-l14244RI 


Fig. 1 - Schematic Diagram for CA3018 and CA3018A 
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Maximum Ratings, Absolute-Maximum Values, at TA=25°C 


CA3018 CA3018A 

Power Dissipation, P: 

Any one transistor ......... 300 300 mW 

Total package .. ec cewew dei 450 450 mW 
Derate at 5 mW/°C for Ty > 85°C 
Temperature Range: 

Operating... .....200000% -55 to +125 -55 to + 125°C 

Storage.............000. -65 to + 150 -65 to + 150°C 


CA3018, CA3018A 
The following ratings apply for each transistor in the device: 
CA3018 CA3018A 
Collector-to-Emitter Voltage, Varo » 15 15 V 
‘Collector-to-Base Voltage, Vapo -- 20 30 V 
Collector-to-Substrate Voltage, Voio* 20 40 V 
Emitter-to-Base Voltage, VEBO te 5 5 V 
Collector Current, Ta ee a ee ee 50 50 mA 


*The collector of each transistor of the CA3018 and CA3018A 
is isolated from the substrate by an integral diode. The 
substrate (terminal 10) must be connected to the most neg- 
ative point in the external circuit to maintain isolation be- 
tween transistors and to provide for normal transistor action. 


LEAD TEMPERATURE (During Soldering) 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 


from case for 10 seconds max. 


ELECTRICAL 
CHARACTERISTICS 
at Ty = 25°C 


STATIC CHARACTERISTICS 
Collector-Cutoff Current 


Collector-Cutoff Current 


Collector-Cutoff Current 
Darlington Pair 


Collector-to-Emitter 
Breakdown Voltage 


Collector-to-Base 
Breakdown Voltage 


Emitter-to-B ase 
Breakdown Voltage 


Collector-to-Substrate 
Breakdown Voltage 


Collector-to-Emitter 
Saturation Voltage 


Static Forward Current 
Transfer Ratio 


Magnitude of Static-Beta Ratio 
(Isolated Transistors Q; and Qo) 


Voe=3Vileo j=lqg=1mA 


Static Forward Current Transfer 
Ratio Darlington Pair 


(Q3 & Qy) 


Base-to-Emitter Voltage 


Input Offset Voltage 


Temperature Coefficient: 
Base-to-Emitter Voltage 


Q1,99 


Base (Q3)}-to-Emitter (Q4) 
Voltage-Darlington Pair 


Temperature Coefficient: 
Base-to-Emitter Voltage 
Darlington Pait-Q3,Q4 


VogssVle=lmA 


Vec=t6V.Veg--6V, 


Temperature Coefficient: I¢y=IC=1mA 


Magnitude of Input-Offset Voltage 


in] Tye. | Wax] win. | typ. | Max. 


0 
Voces Ip=1MA,lo= 10mA al 0.23 


1500} 5400 


CHARAC- 
TERISTICS 
CURVES 


CA3018 
LIMITS 


CA3018A 
LIMITS 


pe ra 
pf fspeat 


200 


0.97 


2000 
1000 


5400 
2800 
0.600 0.715 0.800 
- 0.800 0.900 
mV 


Oo 
> 
co 


bs | 


i=) 
oO 


CA3018, CA3018A 
ELECTRICAL CHARACTERISTICS, (CONT'D) 


DYNAMIC CHARACTERISTICS 


Low Frequency Noise Figure 


Low-Frequency ,Small-Signa| 
Equivalent-Circuit 
Characteristics: 


Source resistance=1 KQ 


Forward Current-Transfer Ratio 
Short-Circuit Input Impedance 
Open-Circuit Output Impedance 


Open-Circuit Reverse 
Voltage- Transfer Ratio 


Admittance Characteristics: 


Forward Transfer Admittance 


f=1 KHz,Vcg=3V,IcC=10Q2A 


300 
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STATIC CHARACTERISTICS 


1078 
oe 
4 
2 


EMITTER CURRENT (If¢)=O 


& 
or 
Oe a 


COLLECTOR CUTOFF CURRENT (Icgo)—nA 


TANITA] 


AMBIENT TEMPERATURE (Ta )—°C 
92CS-15195 


Fig.2 - Typical Collector-To-Base Cutoff Current vs 
Ambient Temperature for Each Transistor. 
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1028 BASE CURRENT (Ig)=0 


COLLECTOR CUTOFF CURRENT (Ic¢o)—nA 


INTIAL 


AMBIENT TEMPERATURE (Ta)— °C 
92CS—15194 


Fig.3 - Typical Collector-To-Emmiter Cutoff Current vs 
Ambient Temperature for Each Transistor, 
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RATIO (hFe) 
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BASE-TO-EMITTER VOLTS (Veg) 


OFFSET MILLIVOLTS |Vge1-VeeE2| 


120 


iiTe) 


hFE| 
hFE2 


hFE2? 


OR 
| NFE| 


BETA RATIO 


EMITTER MILLIAMPERES (T¢) 


g92Cs—15182 


Fig.4 - Typical Static Forward Current-Transfer 
Ratio and Beta Ratio for Transistors Q, 
and Qo vs Emitter Current. 


N® 


2 4 6 85, 2 4 68, 2 4 684 
EMITTER MILLIAMPERES (Te) 


INPUT OFFSET VOLTAGE Qj AND Q2 (Vzo) — mv 


92CS-15184 


Fig.6 - Typical Static Base-to-Emitter Voltage 


Characteristic and Input Offset Voltage for 
Q) and Q, vs Emitter Current. 


-25 10) 25 50 75 
AMBIENT TEMPERATURE (Ta)—°C 


100 


92CS-15188 


Fig.8 - Typical Offset Voltage Characteristic vs 


Ambient Temperature 
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CA3018, CA3018A 
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RATIO FOR DARLINGTON PAIR (hFEp) 


COLLECTOR-TO-EMITTER VOLTS (Vcg¢)=3 
AMBIENT TEMPERATURE (Tg )=25°C 


| 2 4 6 8 | 


2 4 68 2 3 


STATIC FORWARD CURRENT-TRANSFER 


EMITTER MILLIAMPERES (If) 
92CS-15185 


Fig.5 - Typical Static Forward Current - Transfer Ratio 


for Darlington-connected Transisters Q3 
and Q4 vs Emitter Current. 


COLLECTOR-TO-EMITTER VOLTS (Veg) =3 
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AMBIENT TEMPERATURE (Ta) —°C 
92CS-15186 


Fig.7 - Typical Base-To-Emitter Voltage Characteristic 


for Each Transistor vs Ambient Temperature 


TTI 
lea 
eatin 
or 


6 8 | 2 4 6 81g 2 3 
EMITTER MILLIAMPERES (I_) 


BASE-TO-EMITTER VOLTS 
FOR DARLINGTON PAIR (Veep) 


i 
d 
i 
7 


92CS-15183 
Fig.9 - Typical Static Input Voltage Characteristic for 
Darlington Pair (Q3 and Q4) vs 
Emitter Current 


CA3018, CA3018A 
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TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


COLLECTOR-TO-EMITTER VOLTS (VcE)=3 COLLECTOR-TO-EMITTER VOLTS (VcE)=3 
SOURCE RESISTANCE OHMS (Rs)=500 SOURCE RESISTANCE OHMS (Rs)=I000 
AMBIENT TEMPERATURE (Ta)=25°C AMBIENT TEMPERATURE (Tg)=25°C 


dB 


NOISE FIGURE 
NOISE FIGURE — dB 


COLLECTOR MILLIAMPERES (Ic) 
COLLECTOR MILLIAMPERES (Ic) a gencainine 


Fig.11(b) - Noise Figure vs Collector Current, Rs = 1K22. 
Fig.11(a) - Noise Figure vs Collector Current, 
Rs = 500 12. 


h¢e=!l0 
ig™ se KG atimA 


SOURCE RESISTANCE OHMS (Rs)=!0000 


hre=|.88% 10-4 
AMBIENT TEMPERATURE (Ta) =25°C 


PAS 

| | tii -R 
CATE 
= a 


NORMALIZED h PARAMETERS 


| belie 
an ee Se 
eT NE 
| ZA | 


NOISE FIGURE — dB 


0.0 
COLLECTOR MILLIAMPERES (Ic) 

92CS-15190 

Fig.12 - Forward Current-Transfer Ratio (hy,), Short- 
COLLECTOR MILLIAMPERES (Ic) Circuit Input Impedance (h;.), Open-Circuit 
92CS— 15189 Output Impedance (h,,), and Open-Circuit 
Fig.11(c) - Noise Figure vs Collector Current, Reverse Voltage-Transfer Ratio (h.e) 
Ro = 10 KQ. vs Collector Current 
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File No, 338 ———___ NC A3018, CA3018A 
TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (Ta)=25°C 
COLLECTOR-TO-EMITTER VOLTS(VcE)=3 
COLLECTOR MILLIAMPERES (Ic)=| 


COMMON-EMITTER CIRCUIT,BASE INPUT. 
AMBIENT TEMPERATURE (Ta)=25°C 


BSS 


ee 
nn 
Jit 


INPUT CONDUCTANCE (g;,) OR 
SUSCEPTANCE (big) — MILLIMHOS 


PREECE 


SUSCEPTANCE (beg) — MILLIMHOS 


FORWARD TRANSFER CONDUCTANCE (g¢,)OR 


es 


| | tT tt TT Ty) EWN mat 
ol | [| {i} [| | [UI | TT eo eee oe ee 
2 4 68 2 9 68 2 9 68 2 L 2 4 68 2 49 68 2 49 68 
Ol l 100 Ol | 10 100 
FREQUENCY (f)—MHz FREQUENCY (f)— MHz 
92CS—14257 92CS —I4259RI 
Fig.13 - Forward Transfer Admittance (Y 4.) Fig.14 - Input Admittance (Y;,) 


COMMON-EMITTER CIRCUIT,BASE INPUT. 
AMBIENT TEMPERATURE (T,)=25°C 
COLLECTOR-TO—EMITTER VOLTS (VcE)=3 
COLLECTOR MILLIAMPERES (Ic)=! 


Gre IS SMALL AT FREQUENCIES 


| ae LESS THAN 500 MHz 


9 
HOS? 


(2) 


1 
© 
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- 
WW 
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OR SUSCEPTANCE (bre) —MILLIM 


REVERSE TRANSFER CONDUCTANCE 


| | 
FREQUENCY (f) — MHz FREQUENCY (f )—MHz 
92CS—14260RI 92CS-I4258RI 


Fig.15 - Output Admittance iF na! Fig.16 - Reverse Transfer Admittance (Y 


DIMENSIONAL OUTLINE 
COLLECTOR-TO-EMITTER VOLTS (VcE)=3 sesttaess a ae 


ES 
MAX. 
AMBIENT TEMPERATURE (Ta)=25°C 


re! 


Sle 


° So ° 
2/3 [a | 3/8/8]e|8 
Pin oa ~N Ss 

°o 

ra) 


re SSSS SSSSS SPSTS SSSSe 2888 See 3SSe SOUSS Senes See + 


GAIN-BANDWIDTH PRODUCT (f7)—MHz 


92CS-19774 


O | 2 3 4 5 6 7 8 9 1. Refer to Rules for Dimensioning Axial Lead Product Out- 


lines. 
COLLECTOR MILLIAMPERES (Ic) 92CS-I5196 2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 
Fig.17 - Typical Gain-Bandwidth Product (fr) vs 3. $B applies between L1 and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
Collector Current uncontrolled in L1 and beyond 0.500” (12.70 mm). 


4. Measure from Max. ¢D. 
5. N17 is the quantity of allowable missing leads. 
6. N is the maximum quantity of lead positions. 
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RBA Linear Integrated Circuits 


; Monolithic Silicon 
Solid State 


Division CA3118AT CA3146AE CA3183AE 
CA3118T CA3146E CA3183E 


High-Voltage Transistor Arrays 


H-1463 Applications 
12-Lead TO-5 = General use in signal processing systems in DC through VHF range 
= Custom designed differential amplifiers 
= Temperature compensated amplifiers 
= Lamp and relay drivers (CA3183AE, E) 
® Thyristor firing (CA3183AE, E) 


H-1517 


14-Lead DIP Package 


Features 
@ Matched general-purpose transistors 


= Vee matched t 5mV max. 
— = Operation from DC to 120 MHz (CA3118AT, T; CA3146AE, E) 
16-Lead DIP Package @ Low-noise figure: 3.2dB typ. at 1kHz (CA3118AT, T; CA3146AE, E) 

@ High Ic: 75mA max. (CA3183AE, E) 
RCA-CA3118AT, CA3118T, CA3146AE, CA3146E, CA- Types CA3183AE and CA3183E consist of five high-current 
3183AE, and CA3183E* are general-purpose high-voltage transistors with independent connections for each transistor. 
silicon n-p-n transistor arrays ON a common monolithic In addition two of these transistors (01 and Q2) are matched 
substrate. at low-current (i.e. 1mA) for applications where offset para- 
Types CA3118AT and CA3118T consist of four transistors meters are of special importance. A special substrate terminal 
with two of the transistors connected in a Darlington con- is also included for greater flexibility in circuit design. Both 
figuration. These types are well suited for a wide variety of types are supplied in a 16-lead dual-in-line plastic package 


and operate over the ambient temperature range of —40°C 
to +85°C. (CA3183AE and CA3183E are high-voltage ver- 
sions of the popular predecessor type CA3083.) 


applications in low-power systems in the DC through VHF 
range. Both types are supplied in a hermetically sealed 12- 
lead TO-5 type package and operate over the full military 
temperature range. (CA3118AT and CA3118T are high- The types with an ‘’A” suffix are premium versions of their 
voltage versions of the popular predecessor type CA3018.- non-A” counterparts and feature tighter control of break- 

down voltages making them more suitable for higher voltage 


Types CA3146AE and CA3146E consist of five transistors applications. 

with two of the transistors connected to form a di ferentially- For detailed application information, see companion Appli- 
connected pair. These types are recommended for low-power cation Note, ICAN-5296 ‘Application of the RCA CA3018 
applications in the DC through VHF range. Both types are Integrated Circuit Transistor Array.” 
supplied in a 14-lead dual-in-line plastic package and operate 
over the ambient temperature range of —40°C to +859C. 


*Formerly Developmental Types Nos, 


; CA3118AT — TA6091 CA3146E — TA6181 
(CA3146AE and CA3146E are high-voltage versions of the CA3118T  — TA6182 CA3183AE — TAG6094 
popular predecessor type CA3046.) CA3146AE — TA6084 CA3183E — TA6183 


VCE sat. | Vio | to | Ta Range 
at 10 mA Diff. Pair at 1mMA (Operating) 


typ. 


P7® Ic VcEO VcBO 
TYPE 
max. max. max. max. 
mW mA V V 


VALUES APPLY FOR EACH TRANSISTOR 

CA3118AT 50 40 50 
CA3118T 
CA3146AE 
CA3146E 
CA3183AE 
CA3183E 


max. max. 
mV LbA 


a 


—55 — +125 
—55 — +125 
—40—-— +85 
—40-— +85 
—40— +85 
—40 — +85 


@ Caution on Total Package Power Dissipation: The maximum total package dissipation rating for the CA3118 Series circuits is 450 mW at 
temperatures up to +85°C, then derate linearly at 5mW°C. The maximum total package dissipation rating for the CA3146 and CA3183 
Series circuits is 750 mW at temperatures up to +55°C, then derate linearly at 6.67 mW°9C. 


See page 2 for a comparison of related predecessor types with types in this data bulletin. 


11-73 
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MAXIMUM RATINGS, Absolute-Maximum Values at T, = 25°C 


Power Dissipation: 
Any one transistor — 
CA3118AT, CA3118T, CA3146AE, CA3146E ...... 


CASISGZAE, CASISZE occ ctw kee Mee ee ee ee Rew ES He eo 


Total package — 


Up to 85°C (CASTISAT, CASTIET) «62 cca eee eee ee wae 


Up to 55°C (CA3146AE, CA3146E, CA3183AE, CA3183E) 
Above 85°C (CA3118AT, CA3118T) 


Ambient Temperature Range: 
Operating — 


CA3118AT, CA3118T et ee ee wee eae 
CA3146AE, CA3146E, CA3183AE, CA3183E ............... 


Storage (all types) 


Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 


from case for 10 seconds max. .....--- eee eee ee ee ee 


The following ratings apply for each transistor in the device: 
Collector-to-Emitter Voltage (VcEQ): ------ 
CA3118AT, CA3146AE, CA3183AE 


Collector-to-Base Voltage (Vcgy): 
CA3118AT, CA3146AE, CA3183AE 
CA3118T, CA3146E, CA3183E 

Collector-to-Substrate Voltage (VcjQ):® 
CA3118AT, CA3146AE, CA3183AE 


Emitter-to-Base Voltage (VEgo) all types 


Collector Current — 
CA3118AT, CA3118T, CA3146AE, CA3146E 
CA3183AE, CA3183E 

Base Current (lp) — CA3183AE, CA3183E 
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Above 55°C (CA3146AE, CA3146E,CA3183AE, CA3183E) 


CASTIST, CASI46E, CASIBSE «ck st ett awe Ss oeewneineus 


Cr  ) 


CA3118T, CA3146E, CA3183E .....- 2. cee ee ee ee 


a ee a, ee ee Se ee, a oe Se oe Te a) 


ee ee ee 


300 
500 


450 
750 


derate linearly 5 
derate linearly 6.67 mW/°C 


—55 to +125 
—40 to +85 
—65 to +150 


+265 


mw 
mw 


mW 
mW 


mW/°C 


oC 
a 
°C 


ba 


® The collector of each transistor 


is isolated from the substrate by 
an integral diode. The substrate 
must be connected to a voltage 
which is more negative than any 
collector voltage in order to 
Maintain isolation between tran- 
sistors and provide normal tran- 
sistor action. To avoid undesired 
coupling between transistors, the 
substrate terminal should be 
maintained at either DC or sig- 
nal (AC) ground. A suitable by- 
pass capacitor can be used to 
establish a signal ground. 


CA3118AT, CA3118T, CA31146AE, CA3146E, CA3183AE, CA3183E ————_____ File No. 532 


Q3 
9 
Q4 8 1 14 
| 
2 
8 Q3 Qq Qs 
Q, 
6 
6 7 9 iO 12 (3 
SUB - 
STRATE 
92CS - 15206 
SUBSTRATE 
7 Olo 
92CS -14244R| 
CA3118AT, CA3118T CA3146AE, CA314E 
| 2 i 9 
Q| Qo Q3 Q 5 
16 is 3 4 6 8 10 VW 
SUBSTRATE CO 92CS-19638 


5 


CA3183AE, CA3183E 


Fig. 1 — Schematic diagrams of high-voltage arrays. 


COMPARISON OF RELATED PREDECESSOR TYPE WITH TYPES IN THIS DATA BULLETIN 


ea sat. ate | 
ea V ate | V 
[Tc=10mA | Ic=TmA_|™max. MA ne. oF 


CA3018 
CA3018A 
CA3118AT 
CA3118T 


CA3146E 0.730 


ie an Ic=10mA 


CA3083 0.74 
CA3183AE ; 0.75 
CA3183E ; 0.75 


Ic=10mA | 
CA3046 0.715 
CA3146AE 0.730 


NOTE: Related predecessor types are shown in shaded areas. 
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STATIC ELECTRICAL CHARACTERISTICS — CA3118 and CA3146 Series 


TEST CONDITIONS LIMITS 


CA3118AT, CA3146AE | CA3118T, CA3146E 
CHARACTERISTICS SYMBOL UNITS 
Typ. 
For Each Transistor : 


3 | 


yp 


Collector-to-Base 


~ 
NO 


Ic = 10HA, le = 0 


V(BR)CBO 


Breakdown Voltage 


oO 
o>) 


oa oa 
P ~ 


Collector-to-E mitter 
Breakdown Voltage V(BR)CEO Ic = 1mA, |g =O 
Collector-to-Substrate lc} = 10UA, Ip =0 
V(BR)CIO . 
Breakdown Voltage le =0 
Emitter-to-Base y, ies 40a. Ioe 
Breakdown Voltage (BR)EBO E pane 


Collector-Cutoff Current ICEO Vce = 10V, Ip =0 
Collector-Cutoff Current ICBO Vcp = 10V, Ie = 0 


DC Forward-Current 


h 
Transfer Ratio FE 


0.73 


Base-to-Emitter Voltage 
Collector-to-Emitter _ - 
VCEsat lc = 10mA, lp =1mA 
Saturation Voltage 


For transistors Q3 and Q4 (Darlington Configeration): 


IcEO Vce = 10V, Ip =O 


0.33 


Sit 
je Pis!i< | <« le |e 


Collector-Cutoff CA3118AT 


and 
CA3118T 


only 


> 


ad 
o 
a) 


Current 


DC Forward-Current 
Transfer Ratio 


Base-to-Emitter 
VBE 
(Q3 to Q4) 


Magnitude cf Base-to- 


> i 
FA 
m 


Emitter Temperature 


Coefficient 


[=| 
Less 
a 


< 


Magnitude of Input 
Offset Voltage 


[Vee = VBE2| 


10,11 


Magnitude of CA3118AT and Vce = SV, 


CA3118T only lco1 =!c2=1mA 


hee Ratio 


Magnitude of Base-to- 


Emitter Temperature 


Coefficient 


Magnitude of Vio 
(VBe1- VBE2) Temp- 
erature Coefficient 


Vce = 5V, 
lc1 =!c2=1mMmA 


Magnitude of CA3146AE 
Input Offset and 0 
Current CA3146E 


= 
No 


ede t- [eps 


| Ho4-Ho| only 
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DYNAMIC ELECTRICAL CHARACTERISTICS — CA3118 and CA3146 Series 


TEST CONDITIONS 
SYM CA3118AT CA3118T 
CHARACTERISTICS ay Tp = 25°C 
CA3146AE CA3146E 


f = 1kHz, Vcge = 5V, 
Low Frequency Noise Figure Ic = 100 LA, Source 


resistance = 1k {QQ 


Low-Frequency, Small-Signal 
Equivalent-Circuit 
Characteristics: 


Foward-Current Transfer 
Rate f = 1kHz, Vcg = 5V, 


Short-Circuit Input Ic = 1mA 
Impedance 


2 


31-j1.5 


NF 

hfe 

hie yr) 

i . . Ls 

Yfe ] : _ 

Yie 0.35+j0.04 | 0.3+j0.04 
Vow 0.001+j0.03 | — | 0.001+j0.03 
: ; = 

CEB = | 

Cel 


Open-Circuit Output 
Impedance 
Open-Circuit Reverse — 
Voltage Transfer Ratio 
Admittance Characteristics: 
Foward Transfer Admittance 
Input Admittance f = 1MHz, VcgE = SV, 


Output Admittance lc = 1mA 


re 


= 
= 


For Each Transistor: 


aeons vy, IC=100HA, Ie =0 
Breakdown Voltage (BR)CBO Cc _le 
Collector-to-Emitter ' ew 
= m ; = 
Breakdown Voltage (BR)CEO oe: B 


Collector-to-Substrate Ic) =100LA, Ip=0, 
V(BR)CIO - 
Breakdown Voltage le =O 
Emitter-to-Base 7 Ic = SOOPA, Ic = 0 
Breakdown Voltage (BRIEBO e mG 


Collector-Cutoff Current VceE = 10V, Ip =0 
Collector-Cutoff Current IcBO Vcp = 10V, Ile = 0 


DC Forward-Current VcE=3V, Ic =10mA_ | 25,26 
Transfer Ratio VceE = 5V, I¢ = 50mA | = | 


50 
50 
5 


i 
Base-to-Emitter Voltage VBE VcE = 3V, I¢ = 10mMA za 


2 
2 
spears: (nd *"w Ic = 50mA, Ig = 5mA 2 
= = mA, = m 
Saturation Voltage CEsat C B 
2 


For Transistors Q1 and Q2 (As a Differential Amplifier): 
Absolute Input Offset 
[Vio] 
Voltage 


4 
7 
8 
9 
Absolute Input Offset 
30 
Current 


* A maximum dissipation of 5 transistors x 150mMW = 750mW is possible for a particular application. 


pow | is [ow 
poi 


"7 
— Ss | 
aie 
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TYPICAL STATIC CHARACTERISTICS CURVES — CA3118 and CA3146 SERIES 


lo8[- BASE CURRENT (Ig)=0 


COLLECTOR CUTOFF CURRENT (Icg9)—nA 
COLLECTOR CUTOFF CURRENT (Icgq)—nA 


NUUMETTITTTT | 


aN 


AMBIENT TEMPERATURE (Ta)—°C AMBIENT TEMPERATURE (Ta )—°C 
92CS—I51I94R2 92CS-I5195R2 


Fig. 2—!¢EQ vs. T, for any transistor. Fig. 3— cpg vs. T, for any transistor. 


COLLECTOR-TO-EMITTER VOLTAGE (Vc) =5 V COLLECTOR-TO-EMITTER VOLTAGE (VcE)=5V 


i AMBIENT TEMPERATURE eta = 125°C ao TT 


SOHC { 
eee 


SEERSES SEzeR wt a 
SERRE BERES SERRE Bee eee 
BEER CHEESES : 
pan BSSERERSRSEEe Tee 
HHH SED ERRR | | 
BECERRA 
pee bs BHERERES a TT | 
H | | REECE | H a 
os EEE EEE 
SERRE eene eaenes care | | 


DC FORWARD-—CURRENT TRANSFER RATIO (hee) 


SEEEE BERR E SES eee a PTT TTT 
0.4 FEE EEE EEE EEE EEE EEE EEE EE EEE 


-75 -50 -25 ie) 25 50 75 100 =—125 


COLLECTOR CURRENT (Ic) —mA AMBIENT TEMPERATURE (Ty )—°C 
92CS-19648 


92CS-19644 


Fig. 4—hpg vs. Ic for any transistor. Fig. 5 — Vpevs. Ty, for any transistor. 
HH 
Poa 


AMBIENT TEMPERATURE (Ta) =25 °C [7 | 


eee eee 
SSSEEEEEES Poe 
HEEEEHHH ee H 


COLLECTOR-TO-EMITTER VOLTAGE (VcF)=5 V 


VOLTAGE ( Vor sq¢) —V 


| tI 
OB rt Di 
HH H+ aa? 4S Ree eee 


| 
uJ 
uw 
P 
u 
& 
a 
z 
ie) 
-E 
© 
= 
— 
x 
<z 
=) 


as LIA TTT TT it 
PITT TTT TTA eee 
SES see eee eee 


COLLECTOR-TO-EMITTER SATURATION 


DC FORWARD-CURRENT TRANSFER RATIO 


COLLECTOR CURRENT (I¢)— mA 
COLLECTOR CURRENT fea 


92CS-19647 92CS-19645 
Fig. 6— Veg sat vs. I¢ for any Fig. 7— heg vs. !¢ for Darlington pair (Q3 and Q4) 
transistor. 171 for types CA3118AT and CA3118T. 
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TYPICAL STATIC CHARACTERISTICS CURVES — CA3118 and CA3146 SERIES 


7] COLLECTOR-TO-EMITTER VOLTS (Vcg) =5 V 
AMBIENT TEMPERATURE (Ta) = 25°C 


COLLECTOR-TO-EMITTER VOLTS (VoE)=5 VER 
RESER 
an Pry 


” 
J 
> 
ac 
Wi 
| 
= 
= 
t 
fe) 
7 
Ww 
7) 
< 
oO 


FOR DARLINGTON PAIR (VgEp) 


a HH 
EEE COs 
ESanES S000 SSees Cees eee 
PTT TTT Te eT eT eT 
O7SCTTTT ETT TTT Terry eee ee ee 


-75 -50 -25 0 25 50 75 100 125 


w 
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= 
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.e) 
| 
oO 
< 
| 
< 
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EMITTER MILLIAMPERES (Ie) AMBIENT TEMPERATURE (Ta) —°C 
92CS-15183R! 92CS-I5I87RI 
Fig. 8— Vpgvs. I¢ for Darlington Fig. 9— Vpgvs. T, for Darlington 
pair (Q3 and Q4). pair (Q3 and Q4). 


08] COLLECTOR-TO-EMITTER VOLTAGE (Vcg)= 5V 
AMBIENT TEMPERATURE (T,q)= 25°C 


a 


COLLECTOR-TO-EMITTER VOLTS (VcF)=5 V ae 
SRG08 S088 SERS eee ee eee ee 
a a SSeS 000008 
BEER 

CEE Cee eer 


—mvV 


iT 


C 


(VBEI- VBE2) 


BASE-TO-EMITTER VOLTS (Vpg) 


INPUT OFFSET VOLTAGE =\VBE\4— | 


MAGNITUDE OF Tay OFFSET VOLTAGE 
nae) 


a Eee 
PTT TTT TT TTT eT ree ee eee ee 
fe) BREE E EEE CEE EE EEE CHEE RE ee eee eee eee 


INPUT OFFSET VOLTAGE Q; AND Qo (Vo) — mv 


-75 -50 -25 ) 25 50 75 100— «125 O. 6 8o) 4 6 8, +. 6 iG 
AMBIENT TEMPERATURE (Ta)—°C see cars EMITTER one 92¢S-19568 
Fig. 10— Vigvs. T, for Q1 and Q2. Fig. 11— Vpgand Viqvs. Ig for Q7 and Q2. 


o T10,-T103) LLrol]—»A 


MAGNITUDE OF INPUT- OFFSET CURRENT 


COLLECTOR MILLIAMPERES (Ic) 


92CS—I5216RI 


Fig. 12 — l;Q vs. l¢ (Q1 and Q2) for types CA3146AE 
and CA3146E. 
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TYPICAL DYNAMIC CHARACTERISTICS CURVES (FOR ANY TRANSISTOR) — CA3118, CA3146 SERIES 


COLLECTOR-TO-EMITTER VOLTS (VcE)=5V 
SOURCE RESISTANCE OHMS (Rs)=500 
AMBIENT TEMPERATURE (Ta)=25°C 


a) 
v0 
W 
a 
= 
9 
re 
W 
” 
So 
2 


COLLECTOR MILLIAMPERES (Ic) 
92CS-15192RI 


Fig. 13— NF vs. lc @ Rg = 50022. 


NOISE FIGURE — dB 


0.01 . 0.1 : ss 
COLLECTOR MILLIAMPERES (Ic) 


92CS—I5I89RI 


Fig. 15 — NF vs. l¢ @ Rg = 10kQ. 


COMMON-EMITTER CIRCUIT,BASE INPUT | | 
AMBIENT TEMPERATURE (Ta)=25°C P| 
COLLECTOR-TO-EMITTER VOLTS(VcE)=5 V 
COLLECTOR MILLIAMPERES (Ic)=| 


HOS 


— 


| 
ITN 
aii 
a 
| 

| 


) 


SZARRRREREEE 
LUT ETT EET ETT 


NC 


AND SUSCEPTANCE (b-¢,) — MILLIM 
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£ 
a 
& 


FORWARD TRANSFER CONDUCTANCE (gfe) 


a 
ol | [Ii] | | iit | 
Ol 2 4 6 ey 2 4 6 Bio 2 100 
FREQUENCY (f)—MHz 


92CS—I4257RI 


Fig. 17— favs. f. 
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NORMALIZED h PARAMETERS 


COLLECTOR-TO-EMITTER VOLTS (Vcg)= 5 V 
SOURCE RESISTANCE OHMS (Rs)=!000 
AMBIENT TEMPERATURE (Ta)=25°C 


o 
ao] 
WwW 
ir 
=) 
2 
i 
WwW 
Q 
re) 
2 


COLLECTOR MILLIAMPERES (Ic) 
92CS-I5I93RI 


Fig. 14— NF vs. lc @ Rg = 1kQ. 


100 | COLLECTOR-TO-EMITTER VOLTS (Voe)=5V 
6+ FREQUENCY (f) =! kHz 


| 
hfe= 100 
hie=2.7kQ2 
hre=1.88x10~4 [at IMA 
hoe =!5.6 zmho 


. I 
COLLECTOR MILLIAMPERES (Ic) 


92CS-I5I90R3 


COMMON-EMITTER CIRCUIT,BASE INPUT 
AMBIENT TEMPERATURE (Ta)=25°C 
COLLECTOR—TO—EMITTER VOLTS(Vcg)=5 V 
6|}COLLECTOR MILLIAMPERES (Ic)=1 


SUSCEPTANCE (bie) —MILLIMHOS 


a 
za 
L-¢ 
“2 
4 
WW 
oO 
q 
eS 
oO 
p= | 
a 
a 
S 
oO 
= 
a 
a 
z= 
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Fig. 18 — yjg vs. f 
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TYPICAL DYNAMIC CHARACTERISTICS CURVES (FOR ANY TRANSISTOR) — CA3118, CA3146 SERIES 


COMMON-EMITTER CIRCUIT, BASE INPUT 
AMBIENT TEMPERATURE (Ta)= 25°C 
COLLECTOR-TO-EMITTER VOLTS (Vog)=3 
COLLECTOR MILLIAMPERES (Ic)=| 


Tt TTT TT Tf [Pe 
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AND SUSCEPTANCE (bog)—MILLIMHOS 
TTT 
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Fig. 19 — Vog vs. f. 
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GAIN-BANDWIDTH PRODUCT (ft)—MHz 


COLLECTOR MILLIAMPERES (Ic) 
92CS-I5I96R2 


Fig. 21 —trvs. i¢. 


COMMON-EMITTER CIRCUIT,BASE INPUT 
AMBIENT TEMPERATURE (Tq)=25°C 
COLLECTOR-TO—EMITTER VOLTS (VcE)=5 V 
COLLECTOR MILLIAMPERES (Ic)=! 


Gre IS SMALL AT FREQUENCIES 
LESS THAN 500 MHz 


i 
© 
a (2) 


REVERSE TRANSFER CONDUCTANCE (9,6 
AND SUSCEPTANCE (bre)—MILLIMHOS 


O 100 
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F 


EQUENCY(f )—MHz 
92CS-4258R2 


Fig. 20 — Yr vs. f 
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92CS-19639 


Fig. 22 — Cep, Cop, Cey vs. bias voltage 


TYPICAL STATIC CHARACTERISTICS CURVES — CA3183 SERIES 
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AMBIENT TEMPERATURE (Ta) — °C 
92CS-19640 


Fig. 23—!¢EQ vs. T, for any transistor. 
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Fig. 24 — Icpo.vs. T, for any transistor. 
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TYPICAL STATIC CHARACTERISTICS CURVES — CA3183 SERIES 
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92CS-19641 92CS- 19642 
Fig. 25 —hegvs. Ty, for any transistor. Fig. 26 — hres. I¢ for any transistor. 


DC FORWARD — CURRENT 
TRANSFER RATIO (hee) =!10 


AMBIENT TEMPERATURE (Ty) = 25°C 


BASE—TO—EMITTER VOLTAGE (Vgg¢) — V 
COLLECTOR - TO-EMITTER SATURATION 
VOLTAGE (VcE sat) — V 


| 
= COLLECTOR CURRENT (Ic¢)—mA 
COLLECTOR CURRENT (Ic)—mA (Ic) wansaieeas 


Fig. 27 — Veg vs. I¢ for any transistor. Fig. 28-— Vee sat vs. !¢ for any transistor. 


ny 


(Q1 AND Q2) [lVzol] — mv 
ABSOLUTE INPUT-OFFSET CURRENT 


ABSOLUTE INPUT-OFFSET VOLTAGE 


0.1 


| 
COLLECTOR CURRENT (Ic)—mA COLLECTOR CURRENT(Ic)—mA 92CS- 19650 
92CS-1965) 


Fig. 29 — | Vio| vs. |¢ for differential amplifier (Q1 and Q@2). Fig. 30- |“7o| ys. |; for differential amplifier (Q1 and Q2). 
Ws 
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DIMENSIONAL OUTLINES 


12-LEAD PACKAGE JEDEC MO-006-AG 


A 
ACANE \ 
SEATING 
PLANE 
GAUGE 


92CS-15835 


NOTES 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


2. Leads at gauge plane within .007"' (.178 mm) radius of True 
Position (TP) at maximum material condition 


Q) 3. £B applies between L) and L2. fB> applies between L 


D and .500'" (12.70 mm) from seating plane. Diameter is uncof- 
S trolled in Ly and beyond 500° (12.70 mm) 
4. Measure from Max. {D. 
~ 5. Ny ts the quantity of allowable missing leads 


BASE PLANE j 6 N is the maximum quantity of lead positions 
SEATING PLANE \__ mf 
GAUGE PLANE A) i 


_ ey) | L 
By _ L a 
INDEX AREA a wares: 
1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 
i 2. Leads within .005"' (.12 mm) radius of True Position (TP) at gauge 
\\ plane with maximum material condition and unit installed. 


BOTTOM VIEW FE, E ey 3. eg applies in zone L2 when unit installed. 


| 4. Gd applies to spread leads prior to installation. 
! 5. N is the maximum quantity of lead positions. 
N a 6. Ny is the quantity of allowable missing leads. 
C 92SS-4411R1 


16-LEAD DUAL-IN-LINE PLASTIC PACKAGE 
14-LEAD DUAL-IN-LINE PLASTIC PACKAGE JEDEC MO-001-AC 
JEDEC MO-001-AB 


MILLIMETERS 
MAX _| 


014 | 
050 | 
008 


204 | 304 
19.93 
7.62 | 8.25 


2.54 TP 
7.62 TP 
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RS 


Solid State 
Division 


Linear Integrated Circuits 


Monolithic Silicon 


CA3045, CA3045F, CA3046 


14-Lead Dual-In-Line Ceramic 


tL ead H-1553 
14-Lead Dual-In-Line Plastic 


14-Lead Dual-In-Line Frit-Seal 


The CA3045 and CA3046 each consist of five general-purpose 
silicon n-p-n transistors on a common monolithic substrate. 
Two of the transistors are internally connected to form a 
differentially-connected pair. 


The transistors of the CA3045 and CA3046 are well suited to 
a wide variety of applications in low power systems in the DC 
through VHF range. They may be used as discrete transistors 
in conventional circuits. However, in addition, they provide 
the very significant inherent integrated circuit advantages of 
close electrical and thermal matching. 


The CA3045 is supplied in a 14-lead dual-in-line hermetic 
(welded-seal) ceramic package and the CA3045F in a 14-lead 
dual-in-line hermetic (frit-seal) ceramic package. 


The CA3046 is electrically identical to the CA3045 but is 
supplied in a dual-in-line plastic package 


a 


“< Q4 Q5 


2 | 3 4 8 
© 
Q, Q> - 
O O 
3 6 7 


9 10 «12 13 
SUB- 
STRATE 
92CS -'5206 


Fig.1 - Schematic diagram. 
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General-Purpose Transistor Arrays 


THREE ISOLATED TRANSISTORS 
AND ONE DIFFERENTIALLY-CONNECTED 
TRANSISTOR PAIR 


For Low-Power Applications at Frequencies 
from DC through the VHF Range 


FEATURES 
@ Two matched pairs of transistors 
Vee matched +5 mV 
Input offset current 2. A max. at Ic = I mA 
@ 5 general purpose monolithic transistors 
e@ Operation from DC to 120 MHz 
@ Wide operating current range 


- 3.2 dB typ. at 1 kHz 


e@ Low noise figure - 


@ Full military temperature range for CA3045 
-55 to +125°C 


APPLICATIONS 


e@ General use in all types of signal processing systems 
operating anywhere in the frequency range from 


DC to VHF 
e@ Custom designed differential amplifiers 
e@ Temperature compensated amplifiers 


@ See RCA Application Note, ICAN-5296 ‘‘Application 
of the RCA-CA3018 Integrated-Circuit Transistor 
Array’’ for suggested applications. 
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ABSOLUTE MAXIMUM RATINGS AT Ty = 25°C CA3045 CA3045F, CA3046 
Each Total Each Total 
Transistor Package Transistor Package 

Power Dissipation: 

Ta UP TOSS TO wecksk sc epetddadoeiewenss — _ 300 750 mW 

Te EO) aecasucicunseearSencesus ss = ~ Derate at 6.67 mW/°C 

T, up to TOVG wexuesendeewarnoewavesss 300 750 - - mW 

Veo 2G bettede ce saausnae de taneegens Derate at 8 _ ~ mW/°C 
Collector-to-Emitter Voltage, VcEo9 ........-.- 15 - 18 - V 
Collector-to-Base Voltage, Vcpo ..-.--------- 20 - 20 — V 
Collector-to-Substrate Voltage, Vcio- oe ene oes 20 — 20 _ V 
Emitter-to-Base| Voltage, Vepry «++ -.01-e2- 22: 5 _ 5 — V 
Temperature Range: 

Onerating: «)sccasas pocdceve vas eadescnws —55 to +125 —55 to +125 =C 

Storage «a cdsevawenntsdaudedanenereae sens —65 to +150 —65 to +150 oC 


Lead Temperature (During Soldering): 
At distance 1/16 +1/32” (1.59 +0.79 mm) 


from case for 10 seconds max. ............. +265 +265 a 

* The collector of each transistor of the CA3045 and to the most negative point in the external circuit to 
CA3046 is isolated from the substrate by an integral maintain isolation between transistors and to provide 
diode. The substrate (terminal 13) must be connected for normal transistor action. 


ELECTRICAL CHARACTERISTICS, at Ty = 25°C 
Characteristics apply for each transistor in the CA3045 and CA3046 as specified. 


LIMITS 


SPECIAL TEST CONDITIONS Type CA3045 
Type CA3046 


CHARACTERISTICS 


SYMBOLS 


STATIC CHARACTERISTICS 


Collector-to-Base Breakdown Voltage ViBRICBO Io = 10 uA, If =0 } 60 
Collector-to-Emitter Breakdown Voltage ViBRICEO Ic = 1 mA, Ip = 0 15 


Nm 
fom) 


Yiprycio | 'c = HA, Ic = 0 
V(BR)EBO 
ch 


Static Forward Current-Transfer Ratio 


(Static Beta) 


| 


Input Offset Current for Matched Pair 
Q and Oo». Iho, - lool 


Base-to-Emitter Voltage VBE Vor = 


Magnitude of Input Offset Voltage for Differ- 
ential Pair VBE, - VBE 


=> 
+ 
m 


Veg =3V,lc=1mA 


Magnitude of Input Offset Voltage for Iso- 
lated Transistors | VBE. - VBE, 


| Vop =3V, Io =1 mA 
IVge4 > VBes |. IVBES - VBE3| 


Temperature Coefficient of AVBE = 
sete ‘ Voge =3V,Ic=1mA 
Base-to-Emitter Voltage AT 


ai 
Hy 
mie 
Ip = 10 mA 0.800 
ei 


Collector-to-Emitter Saturation Voltage V Ip =1 mA, Io =10 mA | 0.2 |e 
Temperature Coefficient: 


Magnitude of Input-Offset Voltage AT Yoe 3 lo Ima ; I - | HVE 
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ELECTRICAL CHARACTERISTICS (Cont'd.) 


DYNAMIC CHARACTERISTICS 


f=1kHz, Veg= 3V, Ic = 100uA 
Source Resistance = 1 kQ 


se 
ao 
—S 


Low-Frequency Noise Figure 


Low-Frequency, Small-Signal 
Equivalent-Circuit Characteristics: 


Forward Current-Transfer Ratio 


Short-Circuit Input Impedance 
Open-Circuit Output Impedance 


Open-Circuit Reverse 
Voltage-Transfer Ratio 


Admittance Characteristics: 


Forward Transfer Admittance 


Input Admittance 
Output Admittance 


Reverse Transfer Admittance 


Gain-Bandwidth Product 


ils enlists 300 | 550 


Veg =3V, Ip =0 | #4 
Collector-to-Substrate Capacitance Vos =3V. le = 0 P= | 


NF 
Ne 
hie 
Noe 
re 


STATIC CHARACTERISTICS 


lo* 8 EMITTER CURRENT (I¢)=0 oe BASE CURRENT (Ig)=0 
= [ 4 = —— ne f) 
; al My, 
of a Sf - 
ft Dy ie 


im 
| S7_ | _ 

| | 7 

g SAL 

6 7 

: SLA, f 

2 + + & LL. | 
_ ToZ7_| 


COLLECTOR CUTOFF CURRENT (Ic¢o)—nA 
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at : es ian 
10> I | 
© 25 50 75 100 125 O 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta )—°C AMBIENT TEMPERATURE (Ta) — °C 
92CS-15195 92CS-— 151949 
Fig.2 - Typical collector-to-base cutoff current vs Fig.3 - Typical collector-to-emitter cutoff current vs 
ambient temperature for each transistor. ambient temperature for each transistor. 
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STATIC CHARACTERISTICS 


lOgt COLLECTOR-TO-EMITTER VOLTS (VcE)=3 
6 AMBIENT TEMPERATURE (Ty)= 25°C 


Ne) 
(e) 


hFE2 NFE| 


RATIO thre) 
BETA RATIO 


a 
uJ 
we 
172] 
2 
a 
a 
= 
! 
= 
Zz 
WwW 
a 
a 
—) 
oO 
(2) 
a 
a 
= 
x 
12) 
Ww 
oO 
- 
<a 
Pea 
172) 


INPUT OFFSET MICROAMPERES (I yo) 


EMITTER MILLIAMPERES (Ig) COLLECTOR MILLIAMPERES (Ic) 
92CS-15182 92CS—I5216 
Fig.4 - Typical static forward current-transfer ratio and Fig.5 - Typical input offset current for matched 
beta ratio for transistors Q) and Q> vs emitter current. transistor pair Q19> vs collector current. 
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BASE -TO-EMITTER VOLTS (Vee) 
INPUT OFFSET MILLIVOLTS (Vz) 


PEPE Er reer Oe 5 
HUGHES 
SeEEeeEseeee 
HoH 


-75 -50 =25 25 50 75 100 125 
92CS-I5217 AMBIENT TEMPERATURE (Ta) —°C 


0601 2 4 6 8, 2 4 686, 2 4 6 819 
EMITTER MILLIAMPERES (Ie) 


92CS—-15186 
Fig.6 - Typical static base-to-emitter voltage character- 


istic and input offset voltage for differential pair and 
paired isolated transistors vs emitter current. 


Fig.7 - Typical base-to-emitter voltage characteristic 
vs ambient temperature for each transistor. 
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Fig.8 - Typical input offset voltage characteristics for 
differential pair and paired isolated transistors 
vs ambient temperature. 


INPUT OFFSET MILLIVOLTS (Vz) 


-50 -25 


AMBIENT TEMPERATURE (Ta)—°C 
92CS— 15218 
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DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


COLLECTOR-TO-EMITTER VOLTS (Vcg)#3 
SOURCE RESISTANCE OHMS (Rs)#1000 
AMBIENT TEMPERATURE (Ta)#25°C 


COLLECTOR-TO-EMITTER VOLTS (VcE)#3 
SOURCE RESISTANCE OHMS (Rs)*500 
AMBIENT TEMPERATURE (Ta)#25°C 


dB 


NOISE FIGURE 
NOISE FIGURE — dB 


COLLECTOR MILLIAMPERES (Ic) COLLECTOR MILLIAMPERES (Ic) or 


92CS-15192 


Fig.9(a) - Typical noise figure vs collector current. Fig.9(b) - Typical noise figure vs collector current. 


SOURCE RESISTANCE OHMS (Rg)=!0000 
AMBIENT TEMPERATURE (Tg)=25°C 


NOISE FIGURE — dB 


COLLECTOR MILLIAMPERES (Ic) 92CS— 15189 


Fig.9(c) - Typical noise figure vs collector current. 


COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (Ta)=25°C 
COLLECTOR-TO-EMITTER VOLTS(VcgE)=3 
COLLECTOR MILLIAMPERES(Ic)=| 


Ne =llO 
hie=3.5KQ 
hre=1.88x10~4 
hoe=!5.6 zmho 


NORMALIZED h PARAMETERS 


2 
2 
HO 
= 
qs 
=< 
oO A 
5 2 
fa) 

S=2 
5 | 
oO ~ 
ce 
w 2 
ew 
ZO 
qz 
ad 
Fe 
Ow 
ao 
in 
a) 
an 
[e) 
ne 


-20 
OO! 2 6 861 2 6 8 2 4 6 8 io 
COLLECTOR MILLIAMPERES (Ic) FREQUENCY (f)—MHz 
92CS-15190 92CS—14257 
Fig.10 - Typical normalized forward current-transfer Fig.11 - Typical forward transfer admittance 
ratio, short-circuit input impedance, open-circuit vs frequency. 


output impedance, and open-circuit reverse volt- 
age-transfer ratio vs collector current. 
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DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (Ta)= 25°C 
COLLECTOR—TO—EMITTER VOLTS(Vce)= 


6|}COLLECTOR MILLIAMPERES (Ic)=I 


OR 


INPUT CONDUCTANCE (q;,) 
SUSCEPTANCE (bje)—MILLIMHOS 


2 4 8 4 is 
FREQUENCY (f) — MHz 


S2cs—! 


4259RI 


Fig.12 - Typical input admittance vs frequency. 


COMMON-EMITTER CIRCUIT,BASE INPUT. 
AMBIENT TEMPERATURE (T,)=25°C 
COLLECTOR-TO—EMITTER VOLTS (VcE)=3 
COLLECTOR MILLIAMPERES (Ic)=! 
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COMMON-EMITTER CIRCUIT,BASE INPUT. 
AMBIENT TEMPERATURE (Ta)= 25°C 
COLLECTOR-TO-EMITTER VOLTS (VcE)=3 
COLLECTOR MILLIAMPERES (Ic)=| 


OUTPUT CONDUCTANCE (doe) 
OR SUSCEPTANCE (bog)—MILLIMHOS 


| 10 
FREQUENCY (f) — MHz 


92CS—14260RI 


Fig.13 - Typical output admittance vs frequency. 


COLLECTOR-TO-EMITTER VOLTS (Vc_E)=3 


AMBIENT TEMPERATURE (Ta)=25°C 


MILL IMHOS 


Oo 
a 


Gre IS SMALL AT FREQUENCIES 
LESS THAN 500 MHz 


OR SUSCEPTANCE (bre) 


REVERSE TRANSFER CONDUCTANCE 


le) 
FREQUENCY (f )—MHz 
92CS -14258R| 


Fig.14 - Typical reverse transfer admittance 


vs frequency. 


DIMENSIONAL OUTLINE CA3045, CA3046 
14-Lead Dual-In-Line 


BASE PLANE © 


5: 
SEATING PLANE 7 
GAUGE PLANE | 


GAIN-BANDWIDTH PRODUCT (f7)—MHz 


COLLECTOR MILLIAMPERES (Ic) 


92CS-15196 


Fig.15 - Typical gain-bandwidth product vs 


collector current. 


JEDEC MO-001-AB 
14-Lead Plastic and Frit Seal 
Dual-in-line Package 


7 D | " SYMBOL Lee NOTE MILLIMETERS 
; ee A | MIN. MAX. _| 


92SS-44)11R! 


B 0.014 0.020 
Bi 0.050 0.065 1.27 


0.100 TP 
0.300 TP 


0. 200 5.08 
1.27 


0.356 


0.050 


0. 745 0. 770 
0.300 | 0.325 


0.204 
) 
re 62 8.25 
2.54 TP 
3.18 3.81 
fz 
2.28 


92SS-4296RI 


0.125 0.150 
ae a 


0.090 


@When this device is supplied solder-dipped, the maximum lead 


thickness (narrow portion) will not exceed 0.013” 


182 


JEDEC MO-002-AD 
14-Lead Ceramic Dual-in-line Package 
[seweos aan mac] NOTE Lane [max 
0.120 | 0.160 
0.020 | 0.065 pir 


0.014 0.020 
0.050 0.065 
2 745 0. 770 


0.356 0.508 
1.27 1.65 
.300 0.325 
; 240 0.260 


- “ 19. 55 

7.62 8.25 
2.54 TP 
7.62 TP 

3.18 3.81 


0.100 TP 
0.300 TP 


0.125 


U. Ee 


92SS-441iRI 


NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005" (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


3. e, applies in zone L> when unit installed. 

4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6. Nq is the quantity of allowable missing leads. 
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RGU 


Solid State 
Division 


Linear Integrated Circuits 


Monolithic Silicon 


CA3086 CA3086F 


14-Lead Dual-In-Line General 2 Purpose Ai P «iy 


Frit-Seal (Hermetic) Package 


Transistor Array 


Connected Transistor Pair 


14-Lead Dual-In-Line 


Plastic Package 


RCA-CA3086 consists of five general-purpose silicon n-p-n 
transistors on a common monolithic substrate. Two of the 
transistors are internally connected to form a 
differentially-connected pair. 


The transistors of the CA3086 are well suited to a wide 
variety of applications in low-power systems at frequencies 
from DC to 120 MHz. They may be used as discrete 
transistors in conventional circuits. However, they also 
provide the very significant inherent adyantages unique to 
integrated circuits, such as compactness, ease of physical 
handling and thermal matching. | 


The CA3086 is supplied in a 14-lead dual-in line plastic 
package. The CA3086F is supplied in a 14-lead dual-in-line 


Applications 


= General-purpose use in signal processing systems operating 
in the DC to 120-MHz range 
= Temperature compensated amplifiers 


Integrated-Circuit Transistor Array’’ for suggested applications. 


CA3086 


hermetic (frit-seal) ceramic package. 


Fig.1 — Functional diagram of the CA3086. 


MAXIMUM RATINGS, Absolute—Maximum Values at Tha = 25°C 
Dissipation: 
Any one transistO® ..<.62: 665 e8 se ee Sew oe se Ses 300 mW 
Total package up to Tp = Bre. seucehwcwkesens 750 mW 
a a ec ee err derate linearly 6.67 mw/°c 
Ambient Temperature Range: 
Operating: oc éasactsese ahesevad bd ewsmed aces eas —55 to+ 125 “6 
Ss  — ee er eer er —65 to + 150 ei 
Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
From case for 10 seconds max............000020005 + 265 °c 
The following ratings apply for each transistor in the device: 
Collector-to-Emitter Voltage, VcEO cme ee ee eee ESS 15 V 
Colleetor-to-Base Voltage, Vepo wi oGisbe ine Es mp tay GE dice ant det 20 V 
Collector-to-Substrate Voltage, Veio* eT ee ere 20 V 
Emitter-to-Base Voltage, VeRO Spay hoe ks eet ein eh ere 5 V 
Collector Gurr@ntls, ..sc.<0nesv ek teen iu aS wae 50 mA 


C 


Three Isolated Transistors and One Differentially— 


For Low—Power Applications from DC to 120MHz 


= See RCA Application Note, ICAN-5296 “Application of the RCA-CA3018 


SUBSTRATE 


92CS-I7724 


“The collector of each transistor in the CA3086 is isolated from the substrate by an integral diode. The substrate (terminal 13) must be connected 


to the most negative point in the external circuit to maintain isolation between transistors and to provide for normal transistor action. To avoid 


undesirable coupling between transistors, the substrate (terminal 13) should be maintained at either DC or signal (AC) ground. A suitable bypass 


capacitor can be used to establish a signal ground. 
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ELECTRICAL CHARACTERISTICS at Lt 25°C 
For Equipment Design 


TEST CONDITIONS 
Typ. 
CHARACTERISTICS SYMBOLS Charac- LIMES UNITS 
teristic 
Curves Typ. 


Collector-to-Base Breakdown Voltage V(BR)CBO Ic = 10 yA, le = 0 
ViBR)CEO| Ic= 1A. 'g = 0 
Yierjcio | c= MHA, Ic)= 9 


o) 
io) 
NS) 


QW 
© 

Co 

< 

o 


= 


TYPICAL STATIC CHARACTERISTICS FOR EACH TRANSISTOR 


BASE CURRENT (Ig)=0 


EMITTER CURRENT (Ig) =O 


8 
6 
4 
2 


5, 


COLLECTOR CUTOFF NANOAMPERES (leg) 
COLLECTOR CUTOFF NANOAMPERES (Ia¢-9) 


25 50 75 100 125 
AMBIENT TEMPERATURE (Ta )—°C AMBIENT TEMPERATURE (Ta)— °C 
92CS-I5I95RI 92CS—I5I94RI 
Fig.2— |cgo YS Ta: Fig.3— loeQ YS Ta: 


184 


File No. 483 CA3086 CA3086F 


ELECTRICAL CHARACTERISTICS at Ta = 25°C 
Typical Values Intended Only for Design Guidance 


TEST CONDITIONS 


Typ. 
Chara- 
teristics 


TYPICAL 
VALUES UNITS 


CHARACTERISTICS SYMBOL 


_ In = 10mA 
nee (\Vee= 3Y 
Io= 10 UA 
_ lc = 1mA 
Vee | Voe= 3V 
VBE Temperature Coefficient AVp-/AT Veg = 3V, Io= 1mA 
Collector-to-Emitter 
V In = IMA, In = 10mMA 
Saturation Voltage CEsat B C 


DC Forward-Current 
Transfer Ratio 


Base-to-Emitter Voltage 


f = 1kHz, Voce = 3M, 


3.29 


Noise Figure (low frequency) 


Low-Frequency, Small-Signal 
Equivalent-Circuit Characteristics: 


No. 
se 
— 
7 
a 0.23 


Forward Current-Transfer Ratio 


a 


Short-Circuit Input Impedance f= 1kHz, VcE = 3V, Ic = 1mA 


® 


> | > Zz 
oO TN 
- 3 
21 | << 
Oo 
?) 


Ww 
' 
re) 


Open-Circuit Output Impedance h 


Open-Circuit Reverse- Voltage h 
Transfer Ratio 


Admittance Characteristics: 


Forward Transfer Admittance 


0.3 + j0.04 mmho 


0.001 + j0.03 


Input Admittance f= 1MHz, VcE = 3V, Io = 1mA 


Output Admittance 


Reverse Transfer Admittance 


550 


NO 
ioe) 


xe) 
nm 


at <— | < < 
o}/S lols 
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TYPICAL STATIC CHARACTERISTICS FOR EACH TRANSISTOR 


SN NS LS Da 
| At | fT ft 


25°C 


AMBIENT TEMPERATURE (Ta) 


(38A) SLIOA Y3LLIN3-OL-3SV8 


3 


25°C 


AMBIENT TEMPERATURE (Ta) 


8 
S 
- 
and 
Oo 
> 
ac 
uJ 
= 
= 
= 
t 
ie) 
a 
a 
oO 
ke 
oO 
WW 
| 
od 
je) 
Oo 
oO 

x 


(34y) OlLWY 
Y34SNVYL LN3SYYNO-GYWMYOS 9G 


92CS-15217 


EMITTER MILLIAMPERES (Tg ) 


92CS—15182RI 


EMITTER MILLIAMPERES (Te) 


Fig.5— VBE VS lp. 


hee VS Ip. 


Fig.4— 


BASE VOLTS (Vcp) 


HEE 
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COMMON-EMITTER CIRCUIT, BASE INPUT 
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14-LEAD DUAL-IN-LINE PLASTIC AND FRIT-SEAL PACKAGE-JEDEC M0-001-AB 
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GAUGE PLANE 


= 


BOTTOM 


VIEW 


188 


_ wore|-MICLIMETERS | | MILLIMETERS | 
0.020 | 0.050 7 
0.014 | 0.020 0.3561 0.508 
Ses, 
0.745 | 0.770 18.93 | 1955 
0.300 | 0.325 7.62 | 8.25 
| ix fomo| ozo) | oro | coo 

0.100 TP eo 
x | same | 23 | seer 
a ris0 | 4 00 | 


0.125 0.150 3.18 3.81 
0.000 0.030 0.000 0.76 


0.075 
0.090 
NOTES: 
1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 


1.02 
for Axial Lead Product Outlines. 


1.66 
2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


.040 
065 


1.90 
2.28 


— a) 


92SS-4296RI 


3. €, applies in zone Ly when unit installed. 

4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6. Nj is the quantity of allowable missing leads. 


@ When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013’’. 
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ROB Linear Integrated Circuits 


Monolithic Silicon 


CA3095E 


Solid State 
Division 


Applications 


16-Lead Dual-In-Line 
Plastic Package 


RCA-CA3095E”* is a monolithic array of transistors con- 
nected as a super-beta differential cascode amplifier with 
three independent n-p-n transistors. (Refer to Fig. 1 for 
following description.) 

The differential cascode amplifier incorporates two cascode 
amplifiers consisting of transistors 01, Q3 and Q2, QO4, 
respectively, plus a voltage-limiting circuit, consisting of 
diodes D1, D2 and p-n-p transistor Q5. Two of these 
transistors, Q1 and Q2, are super-beta types that have an 
hee > 1000 and are capable of operating over a wide current 
range of 1 uA to 2 mA. Each of these types comprises the 
input section of its respective cascode amplifier. The output 
section of each cascode amplifier employs a conventional 
n-p-n transistor, Q3, Q4, respectively. The output signal is 
obtained at the collectors of these transistors. See Operating 
Considerations on page 8 for bias considerations of the 
differential cascode amplifier. 

The exceptionally high-beta characteristics of Q1 and Q2, 
plus the large signal-voltage swing capability of Q3 and O4, 
make the composite differential cascode amplifier an excel- 
lent choice for a broad range of small-signal, high-input- 
impedance amplifier applications including low-noise video 
amplifiers. This amplifier is also recommended for use in 
long-interval timers, oscillators, and long-duration one-shot 
applications. 

The independent transistors, Q6, Q7 and Q8, are high-voltage 
silicon n-p-n conventional types for general use in signal 
processing systems in the frequency range from dc through 
vhf. Separate terminals for each of these transistors permit 
maximum flexibility in circuit design. 

The CA3095E is supplied in a 16-lead dual-in-line plastic 
package and operates over the ambient temperature range of 
—55°C to +125°C 

* Formerly developmental type TAG269X. 
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Long-interval timer 


Independent Transistors: 


Super-Beta Transistor Array 


Differential Cascode Amplifier Plus 3 Independent Transistors 


Differential Cascode Amplifier: 
Super-beta pre-amplifier for op-amp 
High-impedance dc meter amplifier 


Long-time-constant integrator 
® Photocell amplifier 


Low-noise amplifier—for operation from high-source impedances 


= General use in signal processing systems in dc through vhf range 


Features 


Two super-beta n-p-n transistors — h-e > 1000 
Voltage-limiting circuitry (D1, D2, Q5) 
Operation possible at |jB down to << 1nA 
Matched pair (O1 and Q2) — 

Vio = 5 mV max. at Ic = 100 vA de 

110 = 20 nA max. at Ic = 100 WA de 
Wide current range —-<1yuAto2mA 


Independent Transistors: 


hfe = 300 typ. for each transistor 
Wide current range —< 1uAto 10 mA 
Matched general-purpose transistors 
High voltage — VcBo = 45 V max. 


(2) (12) 
26 4) 27 
(3) (13) 


SUPER BETA TYPES 


(5) SUBSTRATE 
92CS- 20350 


Fig.1—Schematic Diagram — CA3095E. 


® Long-duration one-shot multivibrator 
Low-noise video amplifier = Comparator with high-input impedance 
Piezoelectric transducer amplifier fal 


5) 


NOTE: SHADED TRANSISTORS ARE 
& 
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MAXIMUM RATINGS, Abso/ute-Maximum Values at Tq = 25 °C atl N-P-N Transistors (Q3, Q4, Q6, 

Power Dissipation: Collector-to-Base Voltage (Vcgo)...... 45 V 
Any One Transistor sa sccvecan sevens 300 mw Collector-to-Emitter Voltage (VcEQ) ..- 35 V 
Total Package— Emitter-to-Base Voltage (VEgoO) .....-- 6 V 

Up to 25 "E dnkbcundenaneausiod 750 mW Collector-to-Substrate Voltage (Vcjg)*.. 45 V 
Above 25°C ....... derate linearly 6.67 mWw/°C Collector Current (ig) .«.s csc ecccens 50 mA 

Ambient Temperature Range: Base Current (lp) isscacsxiscse ee ees ws 20 mA 
lee): —— a —55 to +125 °C Conventional P-N-P Transistor (Q5)— 

Storage —55 to +150 “C Collector-to-Base Voltage (Vcgo) ...-. —45 V 

Lead Temperature (During Soldering): Collector-to-Emitter Voltage (VcEQ) ... —35 V 
At distance not less than 1/32” (0.79 mm) 7 Limiting Circuit Current (Ipjnp 11) ...----- 20 mA 
from case for 10 seconds max. ......... +265 Cc —————— ___ 

Voltage and Current Ratings Apply for Each * The collector of each transistor is isolated from the substrate by 
Specified Transistor: an integral diode. The substrate must be connected to a voltage 

Super-Beta Transistors (Q1, Q2)— which is more negative than any collector voltage in order to 
Collector-to-Base Voltage (VcgBO) ...... 6 V maintain isolation between transistors and provide normal transistor 
Emitter-to-Base Voltage (VEgo) ...... 6 V action. To avoid undesired coupling between transistors, the 
Collector-to-Substrate Voltage (VcjQ)*. . 45 V substrate terminal should be maintained at either dc or signal (ac) 
Collector Current (1G) «sic csaveasanss 50 mA ground. A suitable bypass capacitor can be used to establish a signal 
Base Current (lig) .ccccsstccrcuse ces 20 mA ground. 


Static Characteristics 


Characteristics Ta =25 °C Charact. 


Characteristics Apply for Each Super-Beta Cascode Amplifier Transistor 
Pair (Q1, Q3) and (Q2, Q4), Unless Indicated Otherwise 


Term. 9 to 8 or 
Term. 7 to 8 


Collector-to-Substrate Breakdown Voltage V(BR)cIO| Ici = 100 uA, Ig =le=0 
Ve6—g or V19~-g = 10 V, 144 = 100 uA 
Ree = 100 MQ&2 


Ic = 100 nA, Vg_g or V19-g =5 V 


lg or l4Q = 1 MA, 144 = 100 KA, 
17 or lg= 100 pA 


Ee 
La 
7 


For Cascode Amplifiers as a Differential Matched Pair 
Magnitude of Input-Offset Voltage F liol | Ic = 100 uA 
Magnitude of Input-Offset Current lio Ve—g = V10-g =5V 
_ Magnitude of Input-Offset Voltage Drift IAViol 
(Temp. Coeff.) AT 
Magnitude of Input-Offset Current Drift AN Tre} 
(Temp. Coeff.) AT 


Note 1: Terminal No. 9 to terminals 10 and 11 connected or terminal No. 7 to terminals 6 and 11 connected. 
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Static Characteristics (Cont'd) 


Test Conditions Limits 


Typical 
° 
Characteristics Ta =25 C Charact. 


For Each Conventional n-p-n Transistor (03, 04, Q6, Q7, Q8) 


Collector-to-Base Breakdown Voltage 


ce) ide) 
DOGEEE 


_— 
ie) 


Oo 
N 
iN) 


on WwW] p 


BE 
Collector-to-Emitter Saturation Voltage VCE (sat) Ic = 10 mA, |p=1mMA 


Dynamic Characteristics 


Typical 
Charact. 
Characteristics 


Characteristics Apply for Each Super-Beta Cascode Amplifier Transistor 
Pair (Q1, Q3), Unless Indicated Otherwise 


Gain-Bandwidth Product 


Noise Voltage (Referred to Input) 
For Differential Amplifier Operation 


Ic = 50 uA, f= 10Hz 


Noise Current (Referred to Input) Ic = 5A, f = 10 Hz 
For Differential Amplifier Operation 
Collector-to-Substrate Capacitance Ccio V6e_5 = V10-5=5 V, Ip=0 | | 21 


For Each Conventional Transistor (Q3 through Q8) 


Gain-Bandwidth Product 
z 
Collector-to-Base Capacitance 


Collector-to-Substrate Capacitance = 


* Curve plotted forI¢g¢g¢ characteristic. 
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Test Circuits for Measurement of Super-Beta Cascode Amplifier Characteristics 


Icer 


MICRO- 
AMMETER CH) 
+ 
VOLTAGE 
VOLTAGE LIMITING 
LIMITING , ©) NETWORK™ 
NETWORK 


V=-lO V 


* SEE FIG. 27 “9265-20351 : 
* SEE FIG. 27 92CS-20352 


Fig.2—-V/(BR)CBO test circuit. Fig.3-Iog p test circuit 


MEASURE 
Ww) 
- VOLTAGE 
(9) LIMITING 
NET WORK 
Q| 


100 pA 


vt=4.3V 


VOLTAGE 
LIMITING * 
NET WORK 


C)V=-10.7 Vv 92CS— 20353 


* SEE FIG 27 


* SEE FIG. 27 = 92CS-20354 


Fig.5— Veat test circuit for super-beta cascode pairs. 


PIN 6-TO-PIN 8 VOLTAGE (Vg.g)=5V OR 
PIN 10-TO-PIN 8 VOLTAGE (Vicp.g)=5V 


AMBIENT TEMP. (Ta)=+85°C | | |_| 


ey 


gLPIN 6-TO-PIN 8 VOLTAGE (Vg_g)=I0 V OR 
4} PIN IO-TO-PIN 8 VOLTAGE ( Vio-g)=!0V 
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2 eos. 2 4 68 2 468 2 468 
100 1000 10,000 
AMBIENT TEMPERATURE (Ta )— °C COLLECTOR CURRENT (I,)— pA 9209-203 
92CS-20355 aes 
Fig.6—Collector cut-off current vs ambient PIRPOR EE We AG TOP ERE Seyper Dale Sascnee 
topperanure far siserbees. camods amplifier transistor pair (Q1, Q3) and 
pees (Q2, Q4). 
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FR I, I inci er eerie ees Ue 


PIN 6-TO-PIN 8 VOLTAGE (Vg_g)=5V OR 
PIN 1O-TO- PIN 8 VOLTAGE (Vio-g)= 5V 


> 
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COLLECTOR-TO-EMITTER SATURATION 
VOLTAGE (VcE gat )—V 


4 6 2 4 68 468 
| 10 100 1000 10,000 | 10 100 1000 10,000 
COLLECTOR CURRENT (Ic) — pA COLLECTOR CURRENT (Ic¢)— pA 
92CS-20357 92CS- 20358 
Fig.8—Vpe vs. Ic for each super-beta tran- Fig.9-VCE(sat) YS: Ic for each super-beta 
sistor (Q1 and Q2). cascode amplifier transistor pair (Q7, 


Q3) and (Q2, Q4). 


PIN 10 (Ii9)—pA 


CURRENT AT PIN 6 (Ig)OR 
CURRENT AT PIN 6(Ig) OR 
PIN 10 (Ii9)—pA 


ae 
Faw 
0 Pot te 
0.4 1.2 1.6 


ie) 0.4 0.8 1.2 1.6 2 
VOLTAGE ACROSS PINS 6 AND 8 (Vg_g) OR PINS IO AND 8 VOLTAGE ACROSS PINS 6 AND 8(V6~g)OR PINS IOAND 8 
(Vig-g)/—V (Vio-8)—V 
92CS- 20359 92CS-20360 
Fig.10—I-V characteristics for the super-beta Fig.11—I-V characteristics for the super-beta 
cascode pairs. cascode pairs. 
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COLLECTOR CUT-OFF CURRENT (Ice) —pA 


g 
9 
“TT 
-100 -75 -50 -25 Oo 
AMBIENT TEMPERATURE (Ta)—°C AMBIENT TEMPERATURE (Ta)—°C 
92CS-20310 92CS- 2031! 
Fig.12—Collector cutoff current vs ambient Fig.13—Collector cutoff current vs ambient 
temperature for the conventional temperature for the conventional 
transistors (Vog = 5 V, 10 V). transistors (Vop = 5 V, 10 V, 15 V). 


193 


CA3095E File No. 591 


COLLECTOR-TO-EMITTER 
VOLTAGE (Voge) = 5V 


oe ‘ail 


ul es 
oO ° 
So (e) 


DC FORWARD-CURRENT TRANSFER RATIO (he) 
BASE-TO-EMITTER VOLTAGE (Ve) 


COLLECTOR CURRENT (Ic) — mA COLLECTOR CURRENT (I, )—mA 
92CS- 20361 92CS- 20313 
Fig.14-hgege vs. I¢ for each conventional Fig.15—V pe as a function of collector current 
transistor (Q6, Q7, Q8). for the conventional transistors. 


DC FORWARD CURRENT 


PIN 6-TO-PIN 8 VOLTAGE We g)=5V OR 
TRANFER_ RATIO (hee)=10 


PIN 10-TO-PIN 8 VOLTAGE (Vio-g)=5V 
300 F AMBIENT TEMPERATURE (Ta )= 25° 


COLLECTOR-TO-EMITTER SATURATION VOLTAGE 
GAIN-BANDWIDTH PRODUCT (f+) — MHz 


Set 


0-1 | 00 100 1000 2000 
COLLECTOR CURRENT nin COLLECTOR CURRENT (Ic) — pA 
Niebes 20315 
92CS- 20362 

Fig. 16— Vee (sat) 28 @ function of collector Fig.17—Gain bandwidth product vs collector 
current for the conventional current for the super-beta cascode 
transistors. pairs. 

hme ens a mee Ge 
AMBIENT TEMPERATURE (Ta)=25°C mei! 


ie fT 4 


ams 
HEE th 
| Ps. 


Hz 


COLLECTOR CURRENT (I¢)=50 pA 


COLLECTOR CURRENT (I¢)=5 uA ii 


SA eee ees es ee ee 
(i GD ees See ee ee a a 
fp SER ee 


NOISE CURRENT (In)—pA/ 
NOISE VOLTAGE (Eq) — NV//HZ 


2 4 68 2 4 68 2 4 68 * 66 
10 100 1000 10,000 10 1000 10000 
FREQUENCY (f) — Hz ee (f) — Hz 
92CS -—20364 92CS - 20363 
Fig.18—Ip, vs. f for each super-beta cascode Fig.19—En, vs. f for each super-beta cascode 
amplifier transistor pair (Q1, Q3) and amplifier transistor pair (Q1, Q3) and 
(Q2, Q4). (Q2, Q4). 
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AMBIENT TEMPERATURE (Ta )=25°C 


ad 
a 
BS) SSSSSReee eee 


CAPACITANCE (Ccg)— pF 


OUTPUT COLLECTOR-TO-INPUT BASE 
9 
nm 
on 
a 
GE) BESERAARRRREEREEE 
Bene 
Bei 
a) 
Ht 


5 10 15 
COLLECTOR-TO-BASE VOLTAGE (Vcgo)— V 
92CS- 20365 


Fig.20—Ccg vs. Vcgo for each super-beta 
cascode amplifier transistor pair (Q1, 
Q3) and (Q2, Q4). 


COLLECTOR -TO—-EMITTER VOLTAGE (VoF)=5V 
AMBIENT TEMPERATURE (Ta )= 25°C 


GAIN-BANDWIDTH PRODUCT (f+ ) —MHz 


O.l 2 4 6 8 1.0 2 4 6 8 
COLLECTOR CURRENT (Ic) —mA 


92CS-20329 


Fig.22—Gain bandwidth product vs collector 


current for the conventional 
transistors. 


COLLECTOR-TO-EMITTER VOLTAGE (Voge )=5 V 
AMBIENT TEMPERATURE (Ta)=25°C 
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468 468 4 68 2 468 
10 too 000 - | 
FREQUENCY (f)—Hz 


92CS-20368 


Fig.24—Ipy vs. f for each conventional tran- 
sistor (Q6, Q7, Q8). 
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COLLECTOR-TO-SUBSTRATE VOLTAGE (Verol—V 
92CS- 20366 
Fig.21—Ccy vs. Vcjio for each super-beta 


cascode amplifier transistor pair (Q1, 
Q3) and (Q2, Q4). 


COLLECTOR-TO-EMITTER VOLTAGE (VcE)=5 V r | Fay 


AMBIENT TEMPERATURE (T,)=25°C 
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4 68 468 4 68 2 468 


10 100 1000 10,000 
FREQUENCY (f)—Hz 


92CS-20367 
Fig.23—Noise voltage vs frequency for the 
conventional transistors. 


MITTER- TO- BASE 
APACITANCE (Cg) 


) AND EMITTER-TO- 


ANCES — pF 


Pact 


-BAS 
CA 


-TO-BASE CAPACITANCE (Ccp) 


COLLECTOR-TO 
BASE (CEB) 


BIAS VOLTAGE—Vv 
92CS -20369 


Fig.25—Collector-to-base and emitter-to-base 


capacitances vs bias voltage for the 
conventional transistors. 
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Fig.26—Collector-to-substrate capacitance vs bias voltage 
for the conventional transistors. 


TYPICAL APPLICATIONS 


Operating Considerations 


Operation Considerations for the Super-Beta Differential 
Cascode Amplifier 


An internal voltage-limiting network (diodes D1, D2 and 
p-n-p transistor Q5) incorporated in the differential cas- 
code amplifier, assures that the applied collector-to-emitter 
voltage of each super-beta unit is maintained below two 
volts. Fig. 27 shows a typical bias arrangement of the 
super-beta differential cascode amplifier. 


VOLTAGE 
LIMITING 
NETWORK 


Bias current for this network must be supplied by an 
external source. This bias current can be obtained by 
simply connecting a resistor from Pin 11 to the positive 
supply of the differential amplifier. The return path for 
most of the bias current is through the substrate, Pin 5, 
rather than through the common emitter, Pin 8. This 
arrangement provides superior common-mode and power- 
92CS —20371 supply rejection. As a general rule-of-thumb, the current 


Fig.27—Bias arrangement for operation of the super-beta supplied into Pin 11 should be approximately 0.04 to 0.1 
differential cascode amplifier. times the value of the quiescent current of Pin 8. 
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CA3095E 
TYPICAL APPLICATIONS (Cont'd) 
Ovt=i5v 
(3) 
CA3748 
Y O= 

VOLTAGE 
LIMITING 
NETWORK 

+© 

Zip =20 MQ (TYP) 
eR IEY SEES aie a 92CS-20373 


Fig.28—Super-beta Op-Amp with diode drive network. 


Ovt=l2v 


hos -=0O 


itis VOLTAGE 
O.l mF LIMITING 
NETWORK 


4 & TYP._NF 
—L 10 Hz 1 MQ 2.0 dB 
ha 12MQ Z | kHz IMQ 0.3 dB 
E 
Ay= = =31.5(30 dB) 92CS-20374 


i 
# SEE FIG. 27 


Fig.30—High-input-impedance, low-noise amplifier circuit. 


= ace TRIGGER 
VOL | j 
LIMITING * 
NETWORK -t—O 
, O.l pF 


=(RC) Ln &-0.47 RC 
22 SEC. 


92CS-20376 


Fig.32—Long-delay monostable mul!tivibrator circuit. 


* SEE FIG. 27 


Fig.29—Super-beta Op-Amp with resistor drive network. 


OVvt = 3V 


TEST PROBE 
ZIN = 40 MQ 


FULL SCALE 
CALLIBRATION 
ADJUST 
NOTE: TOTAL SUPPLY 

(5) CURRENT ® 300 pA 


Ov7=-3V 92CS-20375 


Fig.31—Typical high-input-impedance dc voltmeter circuit. 
O | vt 


=l0V 


EXTERNAL 
TRANSISTOR 


OUTPUT 

0 T097V 
INPUT VOLTAGE 
SIGNAL LIMIT! 

(9) NETWORK TIBRI.5nA 
AT THRESHOLD 
| @ 
a 
VREF 
* SEE FIG. 27 
92CS-20377 


120 kQ 


Fig.33—Low input-bias current comparator circuit. 
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VOLTAGE 
LIMITING 
NETWORK* 


39K2 Ay=33dB 


BW 3dB =IO MHz 


* SEE FIG. 27 
92CS-20476 


Fig.34—CA3095E wideband amplifier. 


EQUIVALENT INPUT NOISE VOLTAGE (ENTi)—nV//Hz 
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7 


felines enaiens j 
10 4 6 852 2 o 6 8jo3 2 4 6 8154 2 4 6 8195 


FREQUENCY (f)—Hz 92CS - 20475 


Fig.35—Equivalent input noise voltage vs. frequency 
for circuit of figure 34. 


DIMENSIONAL OUTLINE 


16-LEAD DUAL-IN-PLASTIC PACKAGE 
JEDEC MO-001-AC 


Q 
D ] 
- S 
BASE PLANE 
SEATING PLANE — 


GAUGE PLANE 


—a 


-——— 
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MILLIMETERS 
0.155 | 0.200 3.94 = 
‘ 0.020 | 0.050 0.51 1:27 
B 0.014 | 0.020 0.356 | 0.508 
B, | 0.035 | 0.065 0.89 1.65 
c 0.008 |®0.012 0.204 | 0.304 
D 0.745 | 0.785 18.93 | 19.93 
0.300 | 0.325 7.62 8.25 
0.240 | 0.260 6.10 6.60 
ey 0.100 TP 2 2.54 TP 
0.300 TP 2,3 7.62 TP 


0.125 | 0.150 3.18 3.81 
Ly | 0.000 | 0.030 0.000 | 0.76 


Poa | o | sof 4 | oo | 15° | 
N 


Q, | 0.040 | 0.075 1.02 | 1.90 
S | 0.015 | 0.060 0.39 | 1.52 


92CM-I5967RI 


NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005" (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


. @, applies in zone Lz when unit installed. 
. a applies to spread leads prior to installation. 
N is the maximum quantity of lead positions. 


DOS w 


N, is the quantity of allowable missing leads. 


@When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013” 
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RCSB Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division CA3097E 


Thyristor/Transistor Array 


For Military, Commercial, and Industrial Applications 


Includes: 


Uncommitted n-p-n Transistor 


Sensitive-Gate Silicon Controlled Rectifier 
Terminal 


16 Programmable Unijunction Transistor (PUT) 


Terminal 
p-n-p/n-p-n Transistor Pair 


Zener Diode 


16-Lead Dual-In-Line 
Plastic Package 


Separate Substrate Connection 


RCA-CA3097E* Thyristor/Transistor Array is a monolithic in- Features: 
tegrated circuit that enables circuit designers to further inte- a 
grate control systems. The CA3097E consists of five inde- 
pendent and completely isolated elements on one chip: an 
n-p-n transistor, a p-n-p/n-p-n transistor pair, a zener diode, 


Complete isolation between elements 


= n-p-n transistor — Vcfeg¢ = 30 V (min.) 
Ic = 100 mA (max.) 


a programmable unijunction transistor (PUT), anda sensitive. ©" p-n-p/n-p-n transistor pair — beta 
gate silicon controlled rectifier (SCR). = 8000 (typ.) @ I¢ = 10 mA, individual p-n-p, n-p-n, 
The CA3097 is supplied in either the 16-lead dual-in-line sacincrciaaihia thas iiasisia 
plastic package (““E” suffix) or the chip version (H” suffix), = Programmable unijunction transistor 
and operates over the full military-temperature range of (PUT) — peak-point current = 15 nA 
—55 to +125°C. (typ.) at Rg =1MQ;VaK = +30 V 
mw (PUT) Extremely long RC time constants 
*Formerly Dev. No. TA6281 with low value of external capacitor 


=" Sensitive-gate silicon controlled rectifier (SCR) — 
150 mA forward current (max.) 

= Zener-diode impedance (Z7) = 15Q 
(typ.) at 10 mA 


—F--4 Applications: 
Timers 
a, Light dimmers/motor controls 
Oscillators 


| 
| 
ee | “One-shot” multivibrators 


Voltage,regulators 
s2te-ersee Comparators, Schmitt triggers 
Fig. 1 — Schematic diagram of CA3097E. Constant-current sources 
Amplifiers 

Logic circuits 


SCR triggering 


Pulse Circuits 


11-73 
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MAXIMUM RATINGS, Abso/ute-Maximum Values at Tq = 25°C 


Isolation Voltage, any terminal to substrate” 2.0.0.0... 0 ccc ccc ce cee eee ee ee eee eee eee eee e en neee 


Dissipation, Total Package: 


Up to Ta = Oe p6hee eu ee WORSE EEE EA DOCR EWES REAR OSS ARR AR eH ee OeERS ORES EeESa Saab eut 
Above Tj, = Be. ceemare rs vuees can bed ne vung hese eee ees eae eras oo Cd seas derate linearly at 


Ambient Temperature Range: 
DRUG 6 aoe 0 o:S wow 9b os hele oe hark OS oO e4 ed ee be Beko oe ARN Ee ees ewe ewe aes 
DIOP. scrctrsceanedan des buns seen Oana es si-F Rw EON EW PERE ERIN 44h ED D49 99) 8 4% 8 ete oe oR es 
Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case for 10 seconds max. ..........0.00 eee eee 
Each n-p-n Transistor (03,05) 
The following ratings apply with terminals 6 & 9 connected together. 
Conecrorta-Cinitter VONSUE TV GEO) ices kan seks pewter beds eee ee ewe oun MeN Os Oe de KO ee 
Collector-to-Base Voltage (VGpG) «scesacciacendacneesguredes sete deed ees neewaews Reda e Ree waeD 
Emitterto-Base Voltage (VieaG)innesscecenteee eee neen eden eT RENAE Ee REND ROE EE Oe AD 
Collector Current tle) .cctcecentverseecces seed nears Seed n das iavads HORE K EA aeRO Os ae Oe we 
Base COMME Tig) canes nceeena cu teei eee ns ee eww LOM ERSE KON ON A edo E ON ORR RERe REE KO oes 
CISIPAUON IPG aida nes sh eee be wae 5 646k Oo ROSS ORs oaddes Hebe ee seeds eS 4 eb eqs bo08sbKet ieee 
p-n-p Transistor (Q4) 
The following ratings apply with terminals 7 & 8 connected together. 
Callector-to-Emitter Voltage (VeGG) <scccadcvedeense danas Cees ae tarcededakesedeatensiesaae das 
Collector-ta-Base Voltage (VGR()) sis cscceacendacsecerawxee we eaters SOe kw eR HEE CdR ERASE O EES 
Emitterto- Base Voltage (Ves) 050 isacwstenv ves ee Gee eewne dns seo cea T GHOSE RR EPA EDS ES SO dS 
CONCGIOF CUMGHE UA) ca vaceeekadvedidwnwe Se 0eearene eee dahh eves eaen ese) BAH eKGAonEnaeeeea es 
ase CUNONC IEG) cn ceees raven dba eens ed eee aee eed» eee Te TTT CTL ET CLOT CTS Cree Tees : 
DIS DORON TP)! urate wns es he ee Rs eee eer Hebe sew Se Ded eee ee mae Eee EVENS REaEa end eweR Wad 
p-n-p/n-p-n Transistor Pair (Q3,04) 
LISSIDSHON PA) 22st cdeaeveneseanas aan ckc in eule ened deed See weddeewenexmiad hades eae deans 
Programmable Unijunction Transistor, PUT (Q1) 
Gate-to-Cathode Positive Voltage (Viaje). csc cc ccc e ccc ee eke eran eeneneseuacbecnesateanesewens 
Gate-to-Cathode Negative Voltage (Vewp)....1.cckcseeasctessuenceuaneve eeu daeesuueubacdenaes 
Gate-to-Anode Negative Voltage (VGA) 0.02666 cece cece canes eeeeneneeevanncneusesunaneueeaese 
Anode-to-Cathode Voltage (V pre) 0... ne vrev es Ree edevewe nn eeescasonnednau envanumuayaneeeses 
UG POs CUNGIE ca caws ke cnse Ged ktansedaed es eS eencu bAdE dGdR aw Dun ce UE eed Rh ROOe amd ewan 
Peak Anode Non-Recurrent Forward (On-State) Current (10 us pulse) .............000. pag ew azn eee 
Total Average Dissipation <iccinccccasceueewsestaueduu ss Veeder ada aedbuasauendéyuspeuntevenns 
Silicon Controlled Rectifier, SCR (Q2) 
Repetitive Peak Reverse Voltage (Vapyxqy), AG = 1 RG waskeed cess ice ee rvndyennaeensenddaneneee 
Repetitive Peak Off-State Voltage (VpR x1), Nie = 1 Ee aoxdb heer anwenn cheese ee eer bteene deus 
DC On-State Current (hry). owes nkensewceeeeeeedatar sean ds enspwewe sued ¥dhW ues aunetwaneds 
Peak Surge (Non-Repetitive) On-State Current (10 us pulse) .. 0... ccc eee cece eee cece eeeee 
Forward Peak Gate Curretit (lens) .cxvcse sce eeenadacscenccer ketenes cae ee ued enewewssebansss 
Peak Gate-to-Cathode Reverse Voltage (VGRiy)...---- eee cece eect e ee eeeeeeeeees 
Total Average Dissipation . 0.06.20 cccccnecsccccccuccenvnunusveuunuseseccvseuntvucecbunwces 
Zener Diode, (Z1) 
Ss TG CIS) eyo se sewed yew Sa Hens e Kew Ue bENE OE HES ERD ohooh ne RhERN bow UREaweUewencedanna 
DISNDOUGM PES) fs koe hee wah a Ne H4 eo Casa wad ees HORUS SAE Meek eON ER DEON aN Ee Ho bene nd wchceusar 


* One or more of the terminals of each element of the CA3097E is isolated from the substrate by a junction diode. In order tc 
maintain electrical isolation between elements, the substrate terminal must be connected to a voltage which is no more posi- 
tive than that of any other terminal. To avoid undesinable coupling between elements, the substrate terminal (terminal 10) 
should be maintained at either dc or signal (ac) ground. 
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750 mW 


—55 to +125°C 
—65 to +150°C 


+265 °C 


30 V 
50 V 
5V 

100 mA 
20 mA 
500 mW 


—40 V 
—50 V 
—40 V 
—10mA 
—3mA 
200 mW 


500 mW 


30 V 
5V 

30 V 
+30 V 
150 mA 
2A 
300 mW 


30 V 
30 V 
150 mA 
2A 

20 mA 
5V 
300 mW 


25 mA 
250 mW 
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ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS 
Ambient Temperature 
(Ta) = 25°C 
Unless Otherwise Specified 


CHARACTERISTIC 


SYMBOL 


n-p-n TRANSISTORS 03,05 (TERMINALS 6 and 9 CONNECTED) 


COLLECTOR CUTOFF CURRENT | Icgo Vop=10V, Ip =0 
COLLECTOR CUTOFF CURRENT | IcEQ VcE = 10V, Ip=0 


_ 

— 

sreanoomvoctace™ | Weniee0| tc T0mmra=0 | 
sreanoomvacrace | wenreeo|tc=remrteo || 
erexcoomvortace "| Wene® [fovea tenoe-e | | 5 

: = 

cg 

0 


5 ips 10 


EMITTER-TO-BASE ; ; 
BREAKDOWN VOLTAGE V(BR)EBO | IE = 100uA, Ic = 0 


COLLECTOR-TO-EMITTER VcE(SAT) | Ic = 50mA, Ip = 5mA 


SATURATION VOLTAGE Ic = 10mA, Ip=1mA 


BASE-TO-EMITTER 

SATURATION VOLTAGE Ape wrls | ig ner NMS 2 
BASE-TO-EMITTER 

DC FORWARD-CURRENT nee Voce = 3V, Io = 10mA |e | 
TRANSFER RATIO Vee = 3V, Ic = 50mA Ld 

p-n-p TRANSISTOR 04 (TERMINALS 7 and 8 CONNECTED) 


COLLECTOR CUTOFF CURRENT | Icgo Veg =-10 V, Ip = 0 
COLLECTOR CUTOFF CURRENT | IcEg Veg =A0V, Ig =0 


COLLECTOR-TO-EMITTER nes 
BREAKDOWN VOLTAGE (BR) 
COLLECTOR-TO-BASE 

BREAKDOWN VOLTAGE V(BR)CBO | Ic =-10HA, IE = 0 _ =) 
EMITTER-TO-SUBSTRATE 

BREAKDOWN VOLTAGE V(BR)EIO | le; = 10HA, Ip = 0, IE = 0 ) | sof — 


‘= 
>i > 


Ic =-100uA, Ip = 0 
Te 


EMITTER-TO-BASE 


| =— = 
BREAKDOWN VOLTAGE V(BR)EBO | IE = —10HA, Ic = 0 


COLLECTOR-TO-EMI 
O-EMITTER Vee (SAT) 


SATURATION VOLTAGE 


BASE-TO-EMITTER 
SATURATION VOLTAGE 


BASE-TO-EMITTER 
VOLTAGE 


DC FORWARD-CURRENT 
TRANSFER RATIO 


6 
ie) 
oO 


Ic =-ImA, Ip = -100UA 
C 


ih 
OQ 
m 

| 

o 

N 


VBE(SAT) | Ic =-ImA, Ip = —100uA- 
' VcE=—3V, Io = —100HA 30 
da VcE=-3V, Ic =-1mA 40 
n-p-n/p-n-p TRANSISTOR PAIR Q3,04 


DC FORWARD-CURRENT Vc_ (n-p-n) = 3V, Iq = 10mA | 10 | | — | sooo 
hee CE : c* 
TRANSFER RATIO VceE (n-p-n) = 3V, Ic = 50mA Ll ie 
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LIMITS UNITS 
aly ne 
PROGRAMMABLE UNIJUNCTION TRANSISTOR (PUT), Q1 


ea 7 eel 
le = 100mA 


C = 0.22uF 
Anode Supply Voltage = 20V 


ELECTRICAL CHARACTERISTICS (Cont’d.) 


SYMBOL TEST CONDITIONS 


Ambient Temperature 
(Ta) = 25°C 
Unless Otherwise Specified 


CHARACTERISTIC 


OFFSET VOLTAGE 


ANODE-TO-CATHODE 
ON-STATE VOLTAGE 


PEAK OUTPUT VOLTAGE 


PEAK-POINT CURRENT 


GATE REVERSE CURRENT IGAO Vg = 30V 
GATE REVERSE CURRENT IgKs Anode-To-Cathode Short, Vs, 


OUTPUT PULSE RISE TIME PtESEPPy wOtege= see | 2s 
C= 0.22 uF 


SILICON CONTROLLED RECTIFIER (SCR), Q2 


Lie i 7 | 
O mn — 
= * 
< 
NID |M 1H 
u 
° 
< : 
D 
') 
HT} 
) 
xn 
~ 
~ 
a 


ty 


sis t 


PEAK OFF-STATE CURRENT: 


FORWARD 


REVERSE lex 


7 
GATE-TO-SOURCE 


= 


OF OFF-STATE VOLTAGE RGK = 1k&, Vporxy = 30V 
GATE-CONTROLLED 


CIRCUIT-COMMUTATED 


3 


c 


TURN-OFF TIME 


os) - 
af =) Nm] on S 
oO —_, 
oO ol 
= 
> 


a = oO 
O x 
= 

< 


ZENER DIODE, 21 

ZENER VOLTAGE 

ZENER IMPEDANCE 

ZENER VOLTAGE 
TEMPERATURE COEFFICIENT 
ZENER-TO-SUBSTRATE 
BREAKDOWN VOLTAGE 
*VT=Vp— Vs (Fig. 22) 


Zz I7 = 10mA 
4 I7 = 10mA f = 1kHz 
Zz 


(AVZ/V2)/AT | lz = 10mA 

Aviat a 
Iz = 100uA 

Vi(BR)ZIO 

eR TERM. 5 TO SUBSTRATE | | eo | oo 
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|] AMBIENT TEMPERATURE (Ta)=25°C 


VOLTAGE (Veg) =3V SHELL 
japan es rH 


Hi 


Hy 


[Vee (sat)]|— 


oO 
N 


W 
oO 
— 
pes 
Fe) 
> 
2 
S 
= 
<= 
a 
> 
ra 
Be 4 
yn 
4 
lJ 
Ee 
= 
= 
WW 
' 
oO 
7 
WW 
77) 
<z 
co 


BASE-TO-EMITTER VOLTAGE (Vee) —V 


+44 
oe 


+ 
+ 


-75 -50-25 O 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta)—°C 


COLLECTOR CURRENT (I¢c)—mA 


92CS- 21902 92CS-21903 


Fig.2 — Base-to-emitter saturation voltage vs. collector current for Fig.3 — Base-to-emitter voltage vs. ambient temperature for n-p-n 
n-p-n transistors Q3 & Q5. transistors Q3 & Q5. 


TYPICAL CHARACTERISTICS 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)=3 V FORCED-CURRENT TRANSFER RATIO (Ic¢/Ig)=!l0O 
TERMINALS 6 AND 9 CONNECTED TOGETHER TERMINALS 6 AND 9 CONNECTED TOGETHER 


Oo 
(2) 


[Vce (sat)]—v 


DC FORWARD-CURRENT TRANSFER RATIO (hee) 
COLLECTOR-TO-EMITTER SATURATION VOLTAGE 


COLLECTOR CURRENT (Ic)—mA 


COLLECTOR CURRENT (Ic)= mA 
92CS-21904 92CS- 21905 
Fig.4 — DC forward-current transfer ratio vs. collector current Fig.5 — Collector-to-emitter saturation voltage vs. collector 


for n-p-n transistors Q3 & Q5. for n-pn- transistors Q3 & Q5. 


04] FORCED- CURRENT TRANSFER RATIO (I¢/Ig)=I0 
TERMINALS 7 AND 8 CONNECTED TOGETHER 


oO 
oO 


[Vce (sat)]—v 
° 
he 


COLLECTOR-TO-EMITTER SATURATION VOLTAGE 


COLLECTOR CURRENT (I¢c)—mA 


92CS-21906 


Fig.6 — Collector-to-emitter saturation voltage vs. collector 
current for p-n-p transistor Q4. 
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TYPICAL CHARACTERISTICS (CONT'D) 


COLLECTOR-TO-EMITTER VOLTAGE ( Vcf)=3V aiizies 
Se 7 AND 8 CONNECTED TOGETHER 


AMBIENT TEMPERATURE (Tg) =25°C 
DC FORWARD- CURRENT TRANSFER RATIO (heg)=!0 


° 
@ 


(Vee (sat]] —V 
° 
N 


saestestastestestecstertesastas 
Heat FA 4 


BASE -TO- EMITTER VOLTAGE (Vp¢)—V 


vy) 
oO 
ra 
=) 
2) 
> 
z 
° 
| ao 
<= 
a 
=) 
Ee 
< 
wn 
«x 
uJ 
- 
Kb 
= 
WW 
1 
2) 
J 
WW 
172) 
<x 
a 


One 2 4 6 892 2 4 6 Bo» 2 4 6 859 -75 -50 =25 ie) 25 50 75 100 25 
AMBIENT TEMPERATURE (Ta )—°C 
COLLECTOR CURRENT (Ic)=mA 92CS- 21908 
92CS-21907 
Fig.7 — Base-to-emitter saturation voltage vs. collector Fig.8 — Base-to-emitter voltage vs. ambient temperature for 
current for p-n-p transistor Q4. p-n-p transistor Q4. 


ie 
oO 


RATIO (hee) 
BSS 
fe} 
{e) 
} 


COLLECTOR-TO-EMITTER VOLTAGE (Vcf)=3 V 
TERMINALS 7 AND 8 CONNECTED TOGETHER 


TYPICAL DC FORWARD-CURRENT TRANSFER 


0.01 2 4 6 @ Ol 2 4 6 e | 2 
COLLECTOR CURRENT (I¢)=mA COLLECTOR GORHENT NIGMS cc wand 
92CS-21909 
Fig.9 — DC forward-current transfer ratio vs. collector current Fig.10 — DC forward-current transfer ratio vs. collector current 
for p-n-p transistor Q4. for transistor pair Q3, Q4. 


0.6 
> 
“oD 
> 
| 
a 
> 
WwW 
oO 
aq 
e 
| 
(e) 
= 
e 
Fe) 
Ww 
wW 
w 
[o] 
auaan 
OfTtrr 
75 -50  -25 fe) 25 50 75 100—s:«125 
AMBIENT TEMPERATURE (Ta )—°C 
92CS- 21911 


Fig.11 — Offset voltage vs. ambient temperature for Q1 (PUT). 
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TYPICAL CHARACTERISTICS (CONT'D) 


| | 
AMBIENT TEMPERATURE (Ty )= 25°C TH 
FOR TEST CIRUIT, SEE FIG. 23 


AMBIENT TEMPERATURE (Ta)=25°C 
GATE-TO-SOURCE VOLTAGE (Vs)=lOV 
EQUIVALENT GATE RESISTANCE (Rg)=!1MQ 


C= APE uF, R=2 MQ 
FROM SUPPLY TO 


eZ OO nn aaa 
Hy Prt 


scitedeeostocctirs 


PEAK OUTPUT VOLTAGE (Voy) —Vv 


ANODE -TO-CATHODE ON-STATE VOLTAGE (Ve)— V 


2 4 68 2 468 2 4 68 2 4 68 fe) 10 20 30 
w | 0 10a lane ANODE SUPPLY VOLTAGE (Vaq)—V 
ANODE-TO-CATHODE ON-STATE CURRENT (I¢)—mA seihers 
92CS- 21912 
Fig.12 — Anode-to-cathode on-state voltage vs. anode-to-cathode Fig.13 — Peak output voltage vs. anode supply voltage for 
on-state current for Q1 (PUT). Q7 (PUT). 


CURVE (A): AMBIENT TEMPERATURE (Ta)=25°C 
EQUIVALENT GATE RESISTANCE (Rg)=!10 KQ 

CURVE (B): EQUIVALENT GATE VOLTAGE (Vg) =I0 V 
EQUIVALENT GATE RESISTANCE (Rg)=!10 KQ 


SSSEsSsSsSSEEsTaas5 
Raitt a 
HIESESS 


+ 
b= § 
2s 
i 
1 ne 
es CH 
~ os 
— 
: re 
< : ease = 
| HH SHEE 5 poy 
ce H sae = Pro 
H H Hin - Co 
= : seces re) Hott 
{J 
a pees a 
a H HHH 
es : 
> oe WJ 
: : 
b gabe ~ 
= tt es ae 
re) > ry 
& sesgssszeses] 29t as 
Z aise aoen 
mi rot SEE COCO 
= H si Sear ore PET tr rrr rr 
e) a 25 30 O 5 10 15 20 825 30 
ee pee VOLTAGE ( Vg)—V EQUIVALENT GATE-SOURCE VOLTAGE (Vs)—V eee 
See es Cees eee (Sueeeeees eee emeceee! aco | y2CS- 2191 
-75 -50 -25 O 25 50 75 100 125 
AMBIENT TEMPERATURE (Ty, )— °C 92CS-22153 
Fig.14 — Peak-point current vs. gate-source voltage and ambient Fig.15 — Valley-point current vs. gate-source voltage for 
temperature for Q71 (PUT). Q71 (PUT). 


VALLEY -POINT CURRENT (Iy)—pA 


EQUIVALENT GATE-SOURCE VOLTAGE (Vc)—V 
92CS- 21916 


Fig.16 — Valley-point current vs. gate-source voltage 
for Q1 (PUT). 


205 


CA3097E 


VALLEY - POINT CURRENT (Iy)— pA 
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TYPICAL CHARACTERISTICS (CONT’D) 


GATE -TO- SOURCE VOLTAGE (Vg) =10 V setsteeescsess 
EQUIVLALENT GATE RESISTANCE (Rig l<I0 KQ 


ty 
Sssdiistitaait 


se oe Ga a a Sa 
ee ee ee ee ee 


+ 


* ae 


say 


-75 -50 -25 O 25 50 75 100 125 


AMBIENT TEMPERATURE (Tq)—°C FORWARD DC ON-STATE VOLTAGE (V7) — V 
92CS-21918 
92CS-21917 
Fig.17 — Valley-point current vs. ambient temperature for Fig.18 — Forward DC on-state current vs. on-state voltage for 
Q?1 (PUT). Q2 (SCR). 


GATE-TRIGGER VOLTAGE (Vg7)—V 


REPETITIVE PEAK OFF-STATE VOLTAGE (V;_)=10 V 
LOAD RESISTANCE (R, )= 1000 


o7 HHA ae 
COSA 


Fig.19 — Gate-trigger voltage vs. ambient temperature for 


a 
E 
| 
eB - 
°o 
H a ig eeaee see 
H or HBR Be 
- a 
a z eed aaa ot za 
FH S HEHE Sega 
a = ‘ one sageems ret HH 
ah a Saari 
ae S ¥ ba ar s 
Yt ~ - — seseeacesas 
s roy eee ae 
a5 z ask seas 
= 5 Sie 
2a o 
ae = 
nee Oo 
ae8 ra) 
HH F 
ae <a 
YT | J 
TT a 
TT > cs 
. F Satiateetaa, 
sce 
Hit BH 4 CL EEI Seasnzaaaiatnaas RESP popes 
; iK 2K 3K 5K 7K 8K 
AMBIENT TEMPERATURE (Ty )—°C GATE-TO-CATHODE RESISTANCE thf 
9g2cs-21919 
9g2cSs-21920 


Fig.20 — Typical DC holding current vs. gate-to-cathode 
Q2 (SCR). resistance for Q2 (SCR). 


ZENER VOLTAGE (Vz)—V 


ZENER CURRENT (I7)—mA 92CS- 21921 


Fig.21 — Zener voltage vs. zener current for 21. 
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OPERATING CONSIDERATIONS FOR CA3097E 


1. Composite p-n-p/n-p-n Transistors Q3, O4 (See Fig. 3) 


To use Q3 as an individual n-p-n transistor, join terminals 
no. 6 and no. 9 to disable p-n-p transistor Q4. 


The appropriate terminal connections are then: 


Golle@CtOf,. .0 soscacsnas terminal 9 
Base. ue  aue a0 KS ee terminal 7 
Emitter............ terminal 8 


To use Q4 as an individual p-n-p transistor, join terminals 
no. 7 and no. 8 to disable n-p-n transistor Q3. 


The appropriate terminal connections are then: 


Collector... .. ie aes terminal 7 
Base .............. terminal 6 
EMITIGl occ aucceuaee terminal 9 


To use Q3 and O4 as a composite use terminals 6, 7, 8, and 
9 as required. 


2. Programmable Unijunction Transistor O1 (PUT) 


The programmable unijunction transistor is essentially an 
anode-gate SCR. The volt-ampere characteristic of the de- 
vice is shown in Fig. 22. When an equivalent Thevenin source 
(Vs, RG), as shown in Fig. 22, is applied to the gate terminal 
the device will be “‘off’’ if the anode-voltage is negative with 
respect to the gate voltage. Under this condition, any current 
flow is exclusively leakage current. When the anode voltage be- 


WHEN Va =Vp (a) 
a 


comes more positive than the gate voltage by an increment 
equal to the threshold voltage (V7 = 0.4 V typ.), the device 
can turn “‘on” only if the current available at the anode termi- 
nal is greater than the specified peak-point current. The PUT 
will then switch through its negative-resistance region to the 
“on” state (low anode-to-gate voltage). It should be noted 
that Ip is not the maximum current allowed through the 
device, but is the current required at the peak of the V-I 
curve. Ip is typically a very low value of current. 


After the PUT has switched to its low-impedance state, the 
device will remain ‘‘on’’ if the anode-current (IA) exceeds 
the valley-point current (ly). If la<ly, the PUT will switch 
back to its high-impedance ‘‘off’’ state. Thus, the PUT can _ be 
made to “‘latch’’ or recover, depending on ly. Since ly is a 
function of the “‘on’’-state gate current (which depends on 
RG and Vs) a choice of RG and/or Vs will determine the 
operating mode, i.e., ‘‘off’’ state>’‘on” state or “‘off’’ state 
> “on” state > “off” state. The value of ly increases di- 
rectly as a function of VG and inversely with Rg. The PUT 
in the CA3097E has a low Ip.......lp = 15 nA at Vg = 10 V, 
Re =1 MQ2. This low value of Ip indicates that an extremely 
large value of anode-supply resistor, e.g. 60 MQ2 (typ.), can be 
used in timing circuits requiring long RC time constants. This 
becomes important when considering the size of the external 


Qi EQUIVALENT 
CIRCUIT 


(b) (c) (d) 


92CM- 21922 


92CS-21923 


Fig. 23 — Output pulse characteristics for Q1 (PUT). 
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OPERATING CONSIDERATIONS (CONT'D) 


timing capacitor to be used. Consequently, the use of the PUT 
in the CA3097E is advantageous since it has a lower Ip than 
most discrete PUT’s. 

Temperature Compensation of Switching Point 


As described previously, the PUT will switch to its low- 
impedance state when its anode voltage is approximately a 
diode-drop above the gate voltage. Since the anode-to-gate 
threshold voltage vs. temperature characteristic is similar to 
that of a typical silicon-diode junction, a compensating series 
diode such as used in the circuit of Fig. 29 (Z1 connected as 
forward-biased diode) considerably reduces the effect of tem- 
perature on the switching point. 

Bypassing Anode Current 

If the PUT gate equivalent source is such that Ia>lvy, the 
PUT will remain ‘‘on’’. A method for turning the PUT off is 
by shunting current away from the anode until la<ly. An 
example of this technique is the oscillator circuit of Fig. 29. 
Q3 transistor is turned “on” after the PUT fires and shunts cur- 
rent away from the anode, thereby forcing |lA<Iy. The PUT 
then turns “‘off’’ allowing CT to recharge through RT, to re- 
peat the cycle. 


I, Q2 EQUIVALENT 
CIRCUIT 


VAK 
CONDITIONS: VOXM 
Ta = 25°C 
92CS-21924 


Fig. 24 — Principle voltage-current characteristics 
for Q2 (SCR). 


APPLIED x 1 , 
EXPONENTIAL: 
VOLTAGE 7 ~haviat (CRITICAL)=0.63x—— 


92CS- 21925 


Fig. 25 — Definition of critical rate of rise of 
off-state voltage for Q2 (SCR). 
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Protecting The PUT Against Discharge Current Of The Capacitor 


A current-limiting resistor in series with the PUT is normally 
required to dissipate capacitive discharge energy (see Figs. 23 
and 29). 


Silicon Controlled Rectifier, Q2 (SCR) 


The SCR should be used with a 1 kQQ (or less) resistor con- 
nected between the cathode and gate terminals if the SCR is 
to be subjected to its maximum forward and reverse voltage 
ratings (VpxmM and VRxp). Selecting a value for RGK of 
1 kQ&2 (or lower) increases the capability of the device to with- 
stand greater dv/dt and increases the noise immunity of the 
SCR against false triggering at the gate. Practical considerations 
such as available current drive from the triggering devices 
(e.g., a PUT) will determine the lowest value of RGK at 
which the SCR will fire with a VG«~*0.55 V. With a value of 
50082 for RGkK, the trigger source must be capable of sup- 
plying 1.1 mA. RGK should be non-inductive within the 
frequency band of the noise transients normally encountered 
in a particular application. 


WITH SWI CLOSED, INCREASE Vs UNTIL SCR FIRES (VTVM DROPS 
FROM IOV TO APPROXIMATELY IV ). Igg (TRIGGER) IS MEASURED 
JUST PRIOR TO THIS TRIGGERING POINT. NOTE THAT Igs MAY 


DECREASE AS Vo IS INCREASED DUE TO CURRENT DRAWN OUT 


OF THE GATE TERMINAL OF THE SCR AS IT TURNS ON. TO UNLATCH 
THE SCR OPEN SWI. 


* 
Vg SHOULD BE CAPABLE OF SUPPLYING MILLIVOLT INCREMENTS 
NEAR THE TRIGGER POINT 
g92CS- 21926 


Fig. 26 — Test circuit for determining 
IGgsin Q2 (SCR). 
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APPLICATIONS CIRCUITS 


VUNREGULATED | 
16 V 


| nl 


TYPICAL TEMPERATURE CHARACTERISTIC 


92CS - 21928 
SUBSTRATE @ RL =3300'~2~0 100=+0.01 %/°C 
TIMING PERIOD * 200 SEC. WITH | MQ POT CENTERED TYP. LOAD REGULATION @ I, =O TO 40 mA, (A Vo/ Vg) x 100= 
TIMING CYCLE BEGINS WHEN ACIS APPLIED -3%(NO LOAD TO FULL LOAD) 
* SPRAGUE TYPE 4308, 54F AT 50 V 
SPRAGUE TYPE 6308, 5yuF AT 50 V AVo/ Vo 
OR EQUIVALENT SBeS else? , es 


TYP. LINE REGULATION @ R, =3300 x100=+ 0.55 %/V 


"OVUNREG. 
Fig. 27 — AC line-operated one-shot timer. Fig. 28 — Temperature-compensated shunt regulator. 


PULSE RATE ADJUSTED BY VARYING RTOR Cr: 
OUTPUT PULSE WIDTH ADJUSTED BY R,C 
DIFFERENTIATING TIME CONSTANT 


TYPICAL OPERATION FOR: 
+ ‘ 5 
VTFI5 V, CT=O0.1 mF, RT = 4.3K 92CM- 21929 
C;=82 pF, R,=60K 


Fig. 29 — Pulse generator. 
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APPLICATIONS CIRCUITS 


VUNREGULATED=10-13V 


VUNREGULATED Vz =8V 
20 v 


TYPICAL LOAD REGULATION @ Vo=7V,I,_=0 TO 40 mA 
Vv 
a x 100=-1.1 % 
—. im REGULATION @ Vo=!2V, L_=0 TO 40 mA TYPICAL LINE REGULATION @ Vo=7V, IL= 20 mA 
: © < 100-40. 4 % (NO LOAD TO FULL LOAD) AVo 
0 Vv 
TYPICAL LINE REGULATION @ Vo=l2Vv — =+0-85 % / VOLT 
AVo/ UNREGULATED 
0’%0 x i00=+0.45 %/V 92CS-21931 
AVUNREG. 92CS- 21930 
Fig. 30 — Series voltage regulator. Fig. 31 — 5 to 7.5 V shunt regulator. 


A OPTIONAL SPEED-UP CAPACITOR 
REQUIRED IF Vz SWINGS BELOW GROUND 
TYPICAL OPERATING CONDITIONS: 


FREQUENCY IN = 0-10 KHz 

SUPPLY VOLTAGE (vt)=1I5V 
RI,R2,Ry=5-1KQ 

R3=6.2 KN,Rs= 300 

Cy = 820 pF 

VrHU=7-5V, VTH L=5V 

HYSTERESIS VOLTAGE =2.5V 

UPPER THRESHOLD VOLTAGE (V7qU)® VtRe 


R2 RH 
LOWER THRESHOLD VOLTAGE (Vy7y4L)* sehnanrn) 


R2 Ry 


R2+RH 
HYSTERESIS VOLTAGE= Vyy U-Vyrylb 92CM- 21932 


+ Ri 


Fig. 32 — Schmitt trigger. 
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APPLICATIONS CIRCUITS (CONT'D) 


RL (130 TYP) 


O.luF INSI4 


*MONOSTABLE DELAY TIME SET BY ADJUSTMENT OF Tp( VARY Rp) OR 
BY Cp.lp MUST BE GREATER THAN Ty OF QI (PUT) FOR MONOSTABLE 
OPERATION. 

Q2 (SCR) SWITCHING TIMES: 
GATE-CONTROLLED TURN-ON TIME a )= 50 ns (TYP) 


CIRCUIT-COMMUTATED TURN-OFF TIME (tg)=lO ps(TYP) 
92CM-21933 


Fig. 33 — Monostable multivibrator with variable delay. 


QC vt (BATTERY,TYP. 10-30V) 


Torr = TIMING PERIOD (NO LOAD CURRENT) 
PUT FIRES WHEN Vc *8V 
Ic (T 

Vos = et ,I¢ ® I7 (Q@3,Q5 MATCHED) 

vt— 0.7 

Iy SET BY ADJUSTING RT,IT* ——@_— 

Ton = CAPACITOR DISCHARGE TIME THROUGH LOAD. LOAD TURNS 
OFF WHEN SCR ANODE CURRENT FALLS BELOW HOLDING 
CURRENT (Ino). TYPICAL Lyo =1-2 mA 

EXAMPLE : FOR TIMING PERIOD OF 8.3 MIN. 

Cr= 1900 pF, Iy=!6 pA 


v0.7 
Rr=—_— (FOR vtzi6V, Rr =1MQ) 


alli NOTE : SHORT TERMINAL I5 TO 14 WHEN USING Q5 AS A DIODE 
92CS-22178 


Fig.34 — Low-current-drain battery-operated 
long interval astable timer. Fig.35 — Phase control circuit. 
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DIMENSIONAL OUTLINE 


16-LEAD DUAL-IN-LINE PLASTIC PACKAGE 
JEDEC MO-001-AC 


Q| 


BASE PLANE , 
SEATING PLANE ify YY 
GAUGEPLANE i = 


sae 


C INDEX AREA 


an Tae 


INCHES 
NOTE 
0.155 | 0.200 Eom 94 5.08 
: 0.020 | 0.050 0.51 1.27 
0.014 | 0.020 0.356 | 0.508 
: 0.035 | 0.065 0.89 1.65 
0.008 |*0.012 0.204 | 0.304 
0.745 | 0.785 18.93 | 19.93 
0.300 | 0.325 7.62 8.25 
"4 0.240 | 0.260 6.10 6.60 
ey 0.100 TP 2 2.54 TP 
0.300 TP 7.62 TP 
0.125 | 0.150 3.18 3.81 
aa 000 | 0.030 0.000 | 0.76 


cn 


a 


- ps 0.075 mal 02 1.90 
0.015 | 0.060 0.39 1.52 


92CM-1I5967RI 


NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


- @g applies in zone Lo when unit installed. 

. a applies to spread leads prior to installation. 
. N is the maximum quantity of lead positions. 
. N is the quantity of allowable missing leads. 


When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013”. 


eouwf Ww 
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RBA Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division CA3600E 


COS/MOS Transistor Array 


For Linear Circuit Applications 


Applications: 

High input impedance, general-purpose amplifiers 
Pre-amplifiers 

Differential amplifiers 

Op-amps and comparators 

Constant-current sources and current mirrors 
Micropower amplifiers and oscillators 

Control of lamps, LED’s, relays, and thyristors 


14-Lead 
dual-in-line 
plastic 
package 


Timers 
Choppers 
Mixers 


RCA-CA3600E is an array of COmplementary-Symmetry MOS Features: 


Field-Effect Transistors* on a monolithic silicon substrate. It is ™ Highinputresistance. . . . . . 100 G2 (typ.) 
comprised of three n-channel and three p-channel enhancement- ™ Low gate-terminal current. . . . 10pA (typ.) 

type MOS transistors arrayed as shown in Fig. 1,and specified ™ Matched p-channel pair: 

and tested for linear circuit operation. These transistors are Gate-voltage differential (Ip =-100 uA) +20 mV (max.) 


uniquely suitable for service in complementary-symmetry ® No “Popcorn” (burst) noise 
circuits at supply voltages in the range of 3to 15 voltsand are ® Stable transfer characteristics over an 


14. Source terminal, p-channel of pair no. 1 


; 2 ‘ oO Oo 
useful at frequencies up to 5 MHz (untuned). Each transistor operating temperature range of —55 °C to +125°C 
in the CA3600E can conduct currents up to 10 mA. when operated in complementary circuit configuration 
This device is supplied in the 14-lead dual-in-line plastic at supply voltages in the 5 to 15 volt range (see Fig. 14) 
package. = Integrated integral gate-protection system (see Fig. 34) 
a ® High voltage gain (see Fig. 11). . . up to 53 dB (typ.) 
Formerly RCA Dev. No. TA6368. per COS/MOS stage 
* The theory and construction of COS/MOS transistors are described in the # Individual MOS transistors have square-law characteristics, 
“RCA COS/MOS Integrated Circuits Manual,’’ RCA Solid State Division superior cross-modulation performance, and greater 
Technical Series Publication No. CMS-271. dynamic range than bipolar transistors 
| | 
® | eS © | 
1. Drain terminal, p-channel of pair no. 2 
Pl P2 P3 2. Source terminal, p-channel of pair no. 2 
| | 3. Common gate terminal of pair no. 2 
4. Source terminal, n-channel of pair no. 2 
| | 5. Drain terminal, n-channel of pair no. 2 
6. Common gate terminal of pair no. 1 
| | 7. Source terminal, n-channel of pair no. 1 
| (0) and substrate connection for 
Gl (8) G2 | G3 all n-channel transistors - - - Vgg terminal 
NI | N2 N3 8. Drain terminal, n-channel of pair no. 1 
| 9. Source terminal, n-channel of pair no. 3 
10. Common gate terminal of pair no. 3 
| 11. Source terminal, p-channel of pair no. 3 
| | 12. Common drain terminal of pair no. 3 
13. Drain terminal, p-channel of pair no. 1 
fs @) o ° 
PI,NI | P2,N2 | P3,N3S and substrate connection for 
(PAIR vent (PAIR No. 2) | (PAIR No.3) all p-channel transistors - - - Vpp terminal 
92CS- 21455 
Fig.1 — Schematic diagram for CA3600E COS/MOS transistor array. 
(See Fig.34 for internal gate-and-channel-protection circuits) Terminal Identification for Fig. 7. 
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MAXIMUM RATINGS, Abso/ute-Maximum Values at Ta = 25°C 


DISSIPATION: 
Any one transistor at Ta up to 55°C 
Total package at T, up to 55°C . 
Above Tq = 55°C 


AMBIENT TEMPERATURE RANGE: 
Operating 
Storage . 


LEAD TEMPERATURE (During Soldering) 
At distance not less than 1/16” + 1/32” (1.59 + 0.79 mm) 
from case for 10 s max. 


The Following Ratings Apply for Each Transistor in the Device: 


DRAIN-TO-SOURCE VOLTAGE, “bs" 
n-channel ; as 
p-channel 


DRAIN-TO-GATE VOLTAGE, “ae 
n-channel oo. 4 
p-channel 


SOURCE-TO-SUBSTRATE VOLTAGE, VSB" 
n-channel s x 
p-channel 


GATE-TO-SOURCE VOLTAGE, Vgs: 
p-channel transistors (p71, P9, P93). 
n-channel transistors (ny, n9, n3). 
COS/MOS transistor-pairs (p4-n4, p9-n9, _ nal 


DRAIN CURRENT, l'p| 


GATE CURRENT, |Ig| 


The Following Rating Applies for Each COS/MOS Transistor-Pair in the Device: 


DC SUPPLY VOLTAGE (Vpp — Vgs) 


Rules for Maintaining Electrical Isolation Between Transistors and Monolithic Substrate 


150 mW 
750 mW 
derate linearly 6.67 mW/°C 


—55 to +125°C 
—65 to +150°C 


265°C 


+15 ¥ 
—15V 


+15 V7 
—15V 


+15 V 
—15V 


0 V(min.),—Vp(max.) 
0 V(min.),+Vp(max.) 
0 V(min.),+Vpp(max.) 


10 mA 


100 pA 


+15 V 


Terminal No. 14 must be maintained at the most positive potential (or equally positive potential) with respect to any other 


terminal in the CA3600E. 


Terminal No. 7 must be maintained at the most negative potential (or equally negative potential) with respect to any other 


terminal in the CA3600E. 


Violation of these rules will result in improper transistor operation, circuit ‘‘latching’’ and/or possible permanent damage 


to the CA3600E. 


Note: Users should observe the ‘’Considerations in Handling CA3600E Devices’’, discussed on pages 11 and 12. 
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ELECTRICAL CHARACTERISTICS, At 7, = 25°C 


SYMBOL 
For Each p-Channel MOS Transistor 


Drain Current fin | Vps=—10 V VGsz-3 6V 2; 
Gate-to-Source Threshold Voltage VGsith) Ip=—-10 HA 


Gate-to-Source Voltage 
Differential (p1 vs. po) \VGs1-Vesa| Ip=—-100 nA,Vpsg=—10 V 


Forward Transconductance g ig mA,f=1 kHz 


TYPICAL 
CURVE OR 
CIRCUIT 
FIG. NO. 


LIMITS 
UNIT 
in | tye. | mex 


CHARACTERISTIC TEST CONDITIONS 


=| 
> 


| 

3| 3 
< 

5| * 


ue) 
D> 


= 
<= 
zz 
N N 


; 3,4 

5 
Low-Frequency Noise Voltage 7 
Low-Frequency Noise Current 7 
Current-Mirror 
Gate-Terminal Current | igt | Vpg==10V.Vgg=-3 5 | 
Input Capacitance C, 

Co 


& 
= 
on 


OD] - 
wl : 
ele 
e iS S 


= 
+ 


= 


| 
| | oO fo) 
~“ o 


o 
Nw 
ao 


Oigmdivuits 
nN nN) > 


For Each n-Channel MOS Transistor 


3 


Drain Current f Ip | Vps=t10 V Veszt3 6V 
Gate-to-Source Threshold Voltage VGS(th) Ip=10 vA 


Gate-to-Source Voltage 
Differential (nq vs ng) Yost -~Vgso| I p= 100 uA Vps=+10 V 


Forward Transconductance Ip=l mA,f=1 kHz 


+ 
w ; 
Oo oO 


+ 1 NS sain 
Hh]: : 
Zo) 
*|=15)¢ 
< 
= % 
N N 


1 


Low-Frequency Noise Current ID 1mA,f=1 kHz,R.=1 MQ 


Current-Mirror 
Transfer Ratio (n4/n9) IMTR 14=100 wA,Vpg=t+10 V 


jo) 

~ 
ioe) 
D 
oO 


+0.01 


a 


Dil Div 
Ti TY! mH} > 


= 
+ 


Gate-Terminal Current | lor | Vps=+10 V Ves=ts TMV Lo | 


Input Capacitance 


Sl ula = {ete 
Slo] a w |e]; 


Input-to-Output Capacitance 


A?) 
O 


> 


For Each COS/MOS Transistor Pair 


.O 2 


3 


E 

or s 

© o) 
pa 


Drain-to-Source Cutoff Current IDDioff) Vpp=t10 V,Vsg=0 V 


j=) 
oO 


Gate Voltage(VG)=+10 V or OV 


4.2 
2300 umho 


V/us 


oO 
(o) 


Slew Rate (Open-Loop) S Vpp=t15 V 


Amplifier Voltage Gain A Vpp=t10 V,f=1 kKHz,R_=22 MQ 
E 


+0.005 | +20 
50 


R.=50 2 10,11 


Gate-Terminal Current IGT Vpp=t10 V p10 | 
Broadband Output Noise Voltage | = Egy | Vpp=*10 V.R,=22MO.,R=10 k2 


Low-Frequency Noise Voltage fey | bey) mA,f=1 kHz,R.=0 QQ | 7 
. 
1 


> 


3,4 

5 

7 

7 

9 
¢) 


jo) 


Sf 
e 
\ 
Cc 
O 
Forward Transconductance Vpp=t10 V, f= 1 kHz 
O 
GC 


Input Capacitance 


S 
N 
N 

| 

DC Output Voltage Vo Vpp=t10 Vv 

S 

L 

N 

| 

O 


on " 
ro) _ 


1. pt 


Si Bl = 
Tr my < 
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TYPICAL CHARACTERISTICS CURVES 
lO [AMBIENT TEMPERATURE (T,)= 25°C a 


DRAIN -TO-SOURCE VOLTAGE 
(Vpg) = +10 Vv 


AMBIENT TEMPERATURE (T,) = 25°C 


GATE -TO-SOURCE VOLTAGE (Vgs) = -8.4 V 


< p-CHANNEL 
1.0 
| 
= 
Ee 
z 
WwW 
& 0. 
D2 
oO 
= 
< 
ax 
a 
0.01 
——— n CHANNEL 
p CHANNEL 
v z 4 6 8 10 6 8 10 i2 i4 
GATE-TO- SOURCE VOLTAGE |Vgs|— V DRAIN- TO- SOURCE VOLTAGE |Vpg| — v 
92CS-21548 92CS- 21542 
Fig. 2—Drain current vs. gate-to-source voltage. Fig. 3— Drain current vs. drain-to-source voltage. 


lO} AMBIENT TEMPERATURE (Ta) = 25°C 
DRAIN - TO-SOURCE VOLTAGE (Vps) = +10 V 


|Zp|—ma 


DRAIN CURRENT 


AMBIENT TEMPERATURE (Ta)— °C GATE -TO- SOURCE VOLTAGE DIFFERENTIAL |Vggj- Veg2 | — mV 
92CS-21537 

92CS-21544 

Fig. 4— Drain current vs. ambient temperature. Fig. 5— Gate-to-source voltage differential vs. drain current. 


AMBIENT TEMPERATURE (Ty )=25°C 

FOR ey, Rg=O02: FOR in, Rg! MQ 

ey =EQUIVALENT INPUT NOISE VOLTAGE 
iy =EQUIVALENT INPUT NOISE CURRENT 


pA./Hz 


°o 
< 
E 
E 
“oa 
- 
2 
WW 
oO 
a 
- 
Oo 
2 
a 
2 
fe) 
oO 
” 
z 
< 
4 
= 
a 
< 
= 
x 
o 
re 


LOW- FREQUENCY NOISE VOLTAGE (@N) =xV./Az 


z 
= 
z 
uJ 
4 
ae 
= 
oO 
uJ 
72) 
fo} 
2 
> 
Oo 
2 
lJ 
=) 
GO. 
WW 
x 
tT 
3 
° 
al 


0.001 
0.00) exe] 0.1 | 10 100 
DRAIN CURRENT |Ip|— ma OPERATING FREQUENCY (f)—Hz 
92CS-21543 92CS-21549 
Fig. 6— Forward transconductance vs. drain current. Fig. 7— Noise voltage and noise current vs. operating frequency. 
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DRAIN 


~50 =25 O 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta) — °C 
92C5= 21539 


Fig. 8— Drain-to-source cutoff current vs. ambient temperature. 


APPLICATIONS 


The Basic COS/MOS Linear Amplifier 

P-n-p and n-p-n bipolar transistors have been used for many 
years in the design of so-called ‘’true-complementary”’ linear 
amplifier circuits'. Since mutually compatible p-channel and 
n-channel MOS/FET devices were not generally available, 
“‘true-complementary’’ amplifier circuits using MOS transistors 
were seldom used. Now, COS/MOS transistor technology? has 
made it possible to supply compatible p-channel/n-channel 
transistors in monolithic IC form such as the CA3600E 
COS/MOS transistor array shown in Fig. 1. 


+Vpop 


2,11, 14 


INPUT 


(Vin) 


Gn 


1/3 CA3600E 


3,4,6,7,9 92CS- 21528 


Fig. 10— COS/MOS transistor-pair biased for linear-mode operation. 


A “True-Complementary’’ Linear Amplifier Using COS/MOS 
Transistors 


Fig. 10 shows the schematic diagram of a single-stage ‘‘true- 
complementary”’ linear amplifier using one pair of the com- 
plementary MOS transistors in the CA3600E, connected in a 
common-source circuit. Resistor Rp is used to bias the 
complementary pair for Class A operation, as described 
subsequently, and R, represents the source resistance of the 


CA3600E 


° SUPPLY CURRENT (Ipp) — mA 


SUPPLY VOLTAGE (Vpp) — VOLTS 
92CS-21540 


Fig.9 — Typical Vpp vs. |pp characteristics for amplifier circuits 
of Fig.10 and Fig.15. 


AMBIENT TEMPERATURE (Ta) = 25°C 
Rp = 22MQ,R,=502 
SEE CIRCUIT OF FIG. 10 


rae NIK 
Dw 


SUPPLY VOLTAGE \ 
( Vop) =+tlI5V 


VOLTAGE GAIN— dB 


Na 
- NEN 
Ft EAN 


OPERATING FREQUENCY—Hz 


S2CSi- 21457 


Fig. 11— Typical voltage gain vs. frequency characteristics for 
amplifier circuit of Fig. 10. 


signal source. This generic amplifier is suitable for operation 


with a single or split voltage supply in the range of 3to 15 
volts. Fig. 11 shows voltage gain as a function of operating 


frequency at various supply voltages for the single-stage 
amplifier. This amplifier is capable of producing very high 
output-swing voltages (Voy4); for example, its output voltages 
can be swung to within several millivolts of either supply-voltage 
“rail”. Fig. 9 shows typical supply voltage (Vpp) vs. supply 
current (Ipp) characteristics for the single-stage amplifier. The 
curves in Fig. 12 show the normalized amplifier supply current 


asa function of ambient temperature at various supply voltages. 
When the amplifier is operating at Vpp = 3 V, the supply cur- 


rent changes rapidly as a function of temperature because the 
MOS transistors are operating in the proximity of their 
individual gate-source threshold voltages. 
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AMBIENT TEMPERATURE (Ta)— °C 
92CS - 21538 


Fig. 12— Normalized amplifier supply current vs. ambient temperature 
characteristics for amplifier circuit of Fig. 10. 


Voltage- Transfer Characteristics 


Fig. 13 illustrates a voltage-transfer characteristic curve of a 
COS/MOS transistor pair connected in the amplifier circuit of 
Fig. 10, with a biasing resistor (Rj) connected between the 
drain and gate terminals (10,12). If the p- and n-channel tran- 
sistors have identical characteristics, their channel resistances 
are equal, and the biasing method shown establishes a steady- 
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Fig.13 — Representation of voltage-transfer characteristics for 
COS/MOS transistor pair. 


state condition such that terminal 12 is at mid-potential 
between Vpp and ground. Thus, with negligibly small gate- 
source leakage resistances, under zero-signal conditions, the 
biasing resistor (Rp) establishes gate potential at the mid-point 
between Vpp and ground, i.e., Vig = Vout- Under these 
conditions the amplifier is biased for operation about the 
mid-point (“0’’) in the linear segment on the steep transition 
of the voltage-transfer characteristic as shown in Fig. 13. 
When the input signal (Vj;,,) swings in the positive direction, 
there is a reduction in the instantaneous output voltage (Vj y+) 
with respect to ground. Negative-going input signals have 
inverse effects. Thus, phase-inversion occurs in the COS/MOS- 
pair amplifier. Power-supply current isconstant during dynamic 
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linear operation, i.e., Class A amplifier service. When the 
signal input-voltage level (V;,) becomes very large, the output 
signal (Voy) waveforms become distorted because the tran- 
sistors are driven into the non-linear portions of their voltage- 
transfer characteristics. If the positive-going input-signal is 
sufficiently large, for example, the p-channel transistor can be 
driven to cutoff and the amplifier supply current (Ipp) is 
reduced to essentially zero. 


Fig. 14 shows typical voltage-transfer characteristics of each 
COS/MOS pair in the CA3600E at several values of Vpp. The 
shape of these transfer characteristics is comparatively constant 
despite temperature changes from —55 to +125°C. 


The biasing arrangement used in the circuit of Fig. 10 provides 
an easy method of establishing feedback for ac signals in 
accordance with the R,/R, ratio. When the feedback of ac 
signals is not desirable, the circuit of Fig. 15 may be used. 
The ac bypass capacitor (C3) minimizes ac signal feedback. 
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Fig. 14— Voltage transfer characteristics for COS/MOS transistor-pair 
amplifier in Fig. 10. 
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Fig. 15— Alternate method of biasing COS/MOS transistor-pair for 
linear-mode operation. 
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Cascading Amplifier Stages of COS/MOS Transistor Pairs 


Ultra-high-gain amplifiers can be designed by cascading stages 
of COS/MOS transistor pairs as shown in Fig. 16. The 
biasing system used is similar to that described above in 
connection with Fig. 10. The supply current for the three- 
stage amplifier shown in Fig. 16 is typically three times the 
values shown in Fig. 9. Gain and frequency-response charac- 
teristics of the amplifier are shown in Fig. 17. 


Vop =tlov 
QO l00uF 
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Fig. 16— High-gain amplifier uses cascaded COS/MOS transistor-pair 
in CA3600E. 
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Fig. 17— Typical voltage gain vs. operating frequency characteristics 
for three-stage COS/MOS transistor-pair amplifier in Fig. 16. 


Post-Amplifiers For Op-Amps 


COS/MOS transistor-pairs can be advantageously applied as 
post-amplifiers for op-amps. Because the input impedance of 
the COS/MOS pair is comparatively high, the op-amp operates 
under essentially unloaded conditions. Each COS/MOS pair 
can sink and source output current up to about 10 mA. 
Additionally, the op-amp output can be directly coupled to 
bias the COS/MOS pair. A detailed description of the subject 
has been published previously.2 


The schematic diagram in Fig. 18 shows a COS/MOS transistor- 


pair serving as a post-amplifier to an RCA-CA3080 Operational 
Transconductance Amplifier.3 The approximate 30-dB gain in 


CA3600E 


a single COS/MOS transistor-pair is an added increment to the 
100-dB gain in the CA3080, yielding a total forward gain of 
about 130 dB. The open-loop slew rate of the circuit in Fig. 19 
is approximately 65 V/us. When compensated for the unity- 
gain voltage-follower mode shown in Fig. 19, the slew rate is 
about 1 V/us. For greater current output, the two remaining 
transistor pairs of the CA3600E may be connected in parallel 
with the single stages shown in Figs. 18 and 19. 


The use of the two-stage COS/MOS post-amplifier shown in 
Fig. 20 increases the total open-loop gain of the system to 
about 160 dB (100,000,000X). Open-loop slew rate remains at 
about 65 V/us. A slew rate of about 1 V/s is maintained with 
this circuit connected in the unity-gain voltage-follower mode, 
as shown in Fig. 21. These circuits operate in concert with 
stability. 
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( )3,4,6,7,9 


Fig. 18— COS/MOS transistor-pair used as post-amplifier to op-amp in 
open-loop circuit. 
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Fig. 19— COS/MOS transistor-pair used as post-amplifier to op-amp 
in unity-gain circuit. 
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Fig. 20— COS/MOS transistor-pairs used as two-stage post-amplifier to 
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Fig. 21— Unity-gain amplifier uses COS/MOS transistor-pairs as 
two-stage post-amplifier to op-amp. 


Multivibrators, Threshold Detectors, and Comparators 


Descriptions of several circuits using COS/MOS transistor- 
pairs in both monostable and astable multivibrators have been 
published.4.9 The characteristics of COS/MOS pairs are also 
ideal for mating with micropower op-amps in circuits such as 
the precision multistable circuits shown in Fig. 22. In these 
circuits precise timing and thresholds are assured by the stable 
characteristics of the input differential amplifier in the CA3080 
Operational Transconductance Amplifier.2:3 Moreover, speed 
vs. power consumption tradeoffs can be made by adjustment 
of the Amplifier-Bias-Current (l~pc) supplied to terminal 5 of 
the CA3080. The quiescent power consumption of the circuits 
shown in Fig. 22 is typically 6 mW, but can be made to operate 
in the micropower region by suitable modifications. 
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Fig. 22— Multistable circuits using COS/MOS transistor-pairs. 


The schematic diagram of a programmable micropower com- 
parator, shown in Fig. 23 employs the combination of an 
op-amp (CA3080A) and COS/MOS transistor-pairs in the 
CA3600E. Quiescent power consumption of the circuit is 
about 10 puW(typ.). When the comparator is strobed “ON” 

transistor P1 is driven into conduction and the OTA becomes 
active. Under these conditions, the circuit consumes 420 uwW 
and responds to a differential-input signal in about 8 us. 
By suitably biasing the CA3080A, the circuit response time 
can be decreased to about 150 ns but the power consumption 
is increased to 21 mW. The differential amplifier input 
common-mode range for this circuit is —1 V to +10.5 V. 
Voltage gain of this micropower comparator is typically 130 dB. 
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Fig. 23— Programmable micropower comparator. 


Operational Amplifiers 


COS/MOS transistor-pairs can be used in conjunction with a 
bipolar transistor-array IC to build an op-amp as shown in 
Fig. 24. It is particularly suited for single-supply operation 
(e.g., mobile and aircraft service). The op-amp is unique in 
that it is responsive to small-signal ground-referenced inputs 


and the output stage can easily be driven within 1 mV of 
ground potential. Its open-loop gain characteristics are shown 


in Fig. 25; the open-loop slew rate is approximately 30 V/us. 
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Fig. 25— Open-loop gain characteristic for op-amp in Fig. 24. 


This circuit is ideal for use as a unity-gain voltage-follower and 
has been described for operation in connection with a 9-Bit 
Single-Supply Digital-to-Analog Converter (DAC) using 
COS/MOS transistors in the resistor-network switches.© 


The op-amp in Fig. 24 has three stages; its first stage is a 
differential input circuit using two p-channel transistors 
(P4,P5) in a CA3600E. The second stage is an n-p-n 
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Fig. 24— Operational amplifier using COS/MOS transistor-pairs. 
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transistor (Q5) and the output stage is a COS/MOS tran- 
sistor-pair (P3,N3) operating in the manner described above. 
A constant current of about 400 wA is established in the 
differential input stage by the zener network in the upper- 
left portion of Fig. 24. The zener network energizes a 
current mirror comprised of two p-channel transistors 
(P1,P5) to establish constant-current flow in the differential 
amplifier stage (Pq,P5). The drain load for the differential 
amplifier consists of resistors Ry—Rq anda current mirror 
(Q3 Q4) to optimize conditions for balanced operation of the 
differential amplifier. The operating theory of current-mirror 
circuits has been described in reference 2. Amplifier voltage- 
offset is nulled with the 10-kilohm balance potentiometer. 
The second-stage current is established by Rg, and is selected 
to approximate the first-stage current level (400 uA), to assure 
similar positive and negative slew rates. The amplifier is 
shown driving a 2-kilohm load, a typical value used with 
monolithic op-amps. Voltage gain varies inversely with the 
choice of load resistance. 


The amplifier can be compensated with a single capacitor 
(C;), connected as shown by the dotted lines. However, 
optimum compensation for the unity-gain non-inverting mode 
is provided by two capacitors: Miller Effect feedback through 
a 39-pF capacitor Cj (connected as shown), and a 300-pF 
capacitor connected between terminals 7 and 13 of the 
CA3046 transistor array to shunt one-half the driving current. 
Fig. 25 shows the open-loop gain: characteristics with com- 
pensation’ for unity-gain operation. When the amplifier is 
operated as a voltage-follower, it is recommended that a 
1-kilohm resistor, shunted with a 150-pF capacitor, be 
connected between the amplifier output terminal and terminal 6 
of Ps to avoid a potential latch situation involving the integral 
gate-protection network. The circuit can also be latched if 
either input terminal is driven more than about 0.7 volt 
below ground potential. This latch situation can be avoided by 
connecting a 1N914 diode from each input terminal to ground, 
with the diode anode grounded. 


Analog Timer 


The CA3600E is useful in the design of analog timer circuits. 
A typical circuit is shown in Fig. 26. For purposes of ex- 
planation, let it be assumed that capacitor Cy initially is ina 
completely discharged condition; terminal 10, therefore, is 
initially at ground potential and_ transistor Nz Is non- 
conductive. The circuitry at the left of terminal 10 provides a 
source of constant-current flow through P, to charge capa- 
citor Cy increasingly positive with respect to ground. After the 
passage of time (T), capacitor C, is charged sufficiently in the 
positive direction so that transistor N3 is driven into con- 
duction by its gate and the lamp is lighted to signify the end of 
the time-delay period. The circuit is reset by momentarily 
closing switch S to discharge capacitor C, through Rag. 

Resistor-divider network R1,R> establishes the supply voltage 
to a constant-current network comprised of resistor R3 and 
the series-connected COS/MOS pair N9,P5, biased for linear 
operation by resistor Ry as previously described. This com- 
bination is connected to the gate terminal (No. 6) of 
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transistor P; to form a current mirror, i.e., the current flowing 
through P, to charge Cy will be essentially equal to the 
constant-current flow established through R3, No, and Po. 
A description of current-mirror operation with MOS tran- 
sistors is given subsequently. 
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Fig. 26— Analog timer using CA3600E. 


Oscillator Circuits 


Oscillator circuits using COS/MOS transistor-pairs have been 
widely used for several years in clock and watch circuits 
because of their low power consumption and good frequency 
stability. Details of their operating theory and characteristics 
have been published.2-/ . 


The design of COS/MOS oscillator circuits, like the design of 
any oscillator circuit, involves the provision of an amplifying 
section to operate compatibly with an appropriaté feedback 
network. A single stage amplifier using a COS/MOS transistor- 
pair has already been described. A suitable feedback network 
to insure stable oscillator performance is easily added, as 
illustrated in connection with the crystal oscillator circuit 
shown in Fig. 27. The familiar pi-network has been connected 
between the input and output terminals, points ‘‘D” and “’G”’, 
to provide the required 180° phase shift for stable oscillator 
performance. The frequency-determining crystal is an integral 
part-of the pi-network feedback circuit. The resistors R41 and 
R» decrease the total power consumption of the oscillator at a 
particular supply voltage and enhance the frequency stability. 
Variable frequency oscillators can be built by replacing the 
crystal with an appropriate inductance and tuning the pi- 
network by conventional means. 


Current Mirrors Using MOS Transistors 


Monolithic linear’ IC’s using bipolar transistors frequently 
employ so-called ‘‘current-mirror”’ circuits. The theory and 
practical applications of current mirrors using bipolar tran- 


sistors have been described in the literature.2 As shown in 
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Fig. 27— Typical crystal-oscillator circuit using COS/MOS 
transistor-pair (1/3 CA3600E). 


Fig. 28, a rudimentary form of ‘‘current-mirror’’ consists of a 
transistor Q, with a second transistor Q5 connected as a diode. 
When both transistors have identical characteristics, a 
current | forced to flow through Q>5 produces a current (15) 
of equal magnitude to flow in the collector of Q, (provided 
there is sufficient collector potential for Q1). In a common 
form of application, a source of potential is used to force 
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Fig. 28— Current mirror using n-p-n bipolar transistors. 


constant-current flow I, and thus to establish the flow of 
constant current Ip through Q,. Arrangements of this generic 
current-mirror type are frequently used when Qy acts as the 
common-emitter impedance in a differential-amplifier circuit. 


MOS transistors are also applicable as current mirrors, as shown 
in Fig. 29. The diode-connected MOS transistor No functions 
as a transistor with 100 per-cent feedback. Therefore, the 
gate-to-source voltage (Vgs) in Ng retains control of the drain 
current as in normal transistor action, i.e., Ip = 9¢sVGS, 
where gg, is the forward transconductance of the device. If a 
current I4 is forced into the diode-connected transistor (N95), 
the gate-to-source voltage will rise until equilibrium is reached. 
Thus, a gate-to-source voltage is established in N5 such that No 
“sinks” the applied current 14. 
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Fig. 29— Current mirror using n-channel MOS transistors. 


If the gate and source terminals of another transistor (N4) are 
connected in shunt with the gate and source terminals of No, 
as shown in Fig. 29, Nj is also able to “‘sink”’ a mirror current 
approximately equal to that flowing in the drain lead of the 
diode-connected transistor No. It is assumed that both MOS 
transistors have identical characteristics, a prerequisite that is 
essentially established by the monolithic IC fabrication techno- 
logy used in manufacturing the CA3600E COS/MOS transistor 
array. 


(-Vps) 
Il I2 g2¢s-21464 
Fig. 30— Current mirror using p-channel MOS transistors in CA3600E. 


Current mirrors can also be designed with p-channel MOS 
transistors as illustrated by the arrangement in Fig. 30 using 
transistors in the CA3600E. The characteristics of a current 
mirror using the p-channel transistors in the CA3600E are 
superior to those which can be achieved with a current mirror 
using the n-channel transistors because the characteristics of 
the p-channel transistors are more nearly matched. The data 
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Fig. 31— Characteristics of current mirror circuit of Fig. 30 using 
p-channel transistors. 
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contained in Fig. 31 show the high degree of tracking between 
|, and I5 for several values of drain voltage Vp. Fig. 32 also 
illustrates the fact that this high degree of tracking between 
|; and Ij can be maintained to within about one per-cent 
despite wide variations in ambient temperature. = 
—?p 
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Fig. 32— Normalized drain current ratio vs. ambient temperature for 
typical current mirror using p-channel transistors (Fig. 30). 


The op-amp circuit in Fig. 24 contains an illustrative example 
of a current-mirror circuit using two p-channel transistors in 
the CA3600E. Transistor P5 serves as a constant-current source 
(= 400 yA) for the differential amplifier, consisting of tran- 
sistors Pg and Ps and their drain-load network. Transistor Po 
is in a “mirrored” connection with transistor P,. A stabilized 
source of supply potential is developed across the zener diode 
(terminals 11 and 12 of the CA3083) and drives about 400 vA 
of current through R¢ and Pj. 


Complementary Current Mirrors Using COS/MOS Transistor- 
Pairs 


COS/MOS transistor-pairs can be applied advantageously in 
the design of Complementary Current-Mirrors, as shown in 
Fig. 33. Transistors Py and Nj are series-connected and biased 
for linear operation as previously described, so that there is a 
current flow Ip 7 through P; and Nj. The potential developed 


between terminals 13 and 14 is applied as gate-source (2,3) 
voltage for P5, forcing ““mirror’’ operation of Pg to produce a 
current source Ip 9.p equal to Ip}. Likewise, the potential 
developed between terminals 7 and 8 is applied as gate-source 
(3,4) voltage for No forcing “mirror’’ operation of No to 
produce a current-sink Ip .yy equal to Ip 7. 


A variant of this complementary current mirror is used in the 
analog timer circuit shown in Fig. 26. Transistors Pp and No 
are series-connected together with a 60-megohm resistor to 
establish their drain current at 5 nA. The potential developed 
across terminals 1 and 2 also appears as the gate-source voltage 
for transistor P, thereby establishing a mirror-current source 
of 5 nA at terminal 13 to charge capacitor Cj linearily. In this 
circuit; the ‘‘mirrored’’ current-sink available at terminal 8 
(transistor Nz) is unused. This type of current-mirror con- 
figuration is exceptionally stable with temperature variations. 
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Fig. 33— Complementary current mirrors using COS/MOS 
transistor-pairs in CA3600E. 
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Fig. 34— Integral protection circuits used in CA3600E. 
Considerations in Handling CA3600E Devices 


Failure of the gate-channel oxide was a persistent problem in 
early MOS devices. The breakdown of the oxide is generally in 
the order of 100 volts, and the dc resistance is in the order of 
1012 ohms. Because of this extremely high resistance, even a 
very-low-energy source (such as static charge) is capable of 
developing sufficient voltage to cause damage. Furthermore, 
the oxide can be punctured and damaged by a single voltage 
excursion beyond the breakdown limit. 


Fig. 34 shows a protection circuit?-8 which is incorporated at 
each gate-lead of the CA3600E. A typical value of 1 to 3 
kilohms is used for the input resistor R, which functions in 
combination with the capacitance of the gate and the 
associated protective diode to integrate and clamp input volt- 
ages to a safe level. This circuit also shows the ‘‘substrate 
diodes” (D3, D4, and Ds) which provide protection to the MOS 
channels at the output terminals. 
Although the gate-protection system is very effective in 
guarding against damage due to static charges, it is prudent to 
observe the following precautions:9-9 
1. The leads of devices should be in contact with a 
conductive material, except when being tested or in 
actual operation. A conductive material such as 
“ECCOSORB LD26’"* or equivalent is suggested for use 
during storage and/or handling. Devices should not be 
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inserted in non-conductive containers such as con- 


ventional plastic ‘‘snow” or trays. 


* Trade Mark: Emerson and Cumming, Inc. 


2. 


3. 


Soldering-iron tips, metal parts of fixtures and tools, and 
handling facilities should be grounded. 

Devices should not be inserted into or removed from 
circuits with the power on because transient voltages may 
cause permanent damage. 

Signals from low-impedance sources should not be 

applied to the gate terminals while the power supply is 
off. As a corollary, it follows that the power supply 
should not be turned off while a signal from a low- 
impedance source is being applied to any gate terminal. 
When the Vpp supply is off, the positive ‘‘back-bias” 
voltage is removed from the cathode of diode D5 
(see Fig. 34). Consequently, an input signal with positive- 
going polarity can drive D> into conduction. Under 
these conditions a low-impedance signal source can 
provide sufficient current to permanently damage D5 
and/or melt aluminum interconnection paths. Therefore, 
if, in any system design using the CA3600E, any gate 
input excursion is expected to exceed +Vpp or fall 
below —Vgg, the current through the input diodes 
should be limited to 100 LA. 


All unused gate-input terminals should be connected to 
Vg (ground). When source terminals (e.g., Nos. 2 and 11) 
of p-channel transistors are unused in circuitry, they 
should be connected to terminal No. 14. Likewise, when 
source terminals (e.g., Nos. 4 and 9) of n-channel 
transistors are unused, they should be connected to 
terminal No. 7. 
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6. After CA3600E units have been mounted on circuit 


boards, proper handling precautions should still be 
observed. Until these subassemblies are inserted into a 
complete system, the board is no more than an extension 
of the device leads mounted on the board. It is a good 
practice to place conductive tape or jumpers on circuit- 
board terminals to ‘‘ground” gate terminals. 

In some applications of the CA3600E separate positive 
and negative power supplies may be employed (e.g., see 
Fig.22). In such applications provisions must be made so 
that the positive supply voltage is applied prior to the 
application of negative supply voltage and vice versa on 
shutdown. This precaution is necessary to avoid possible 
damage due to “‘latching’’ involving the substrate and 
protective diode circuits. 
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92SS-4296RI 
NOTES: 


. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


_ 


N 


3. en applies in zone Ly when unit installed. 

4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6. Nj Is the quantity of allowable missing leads. 


@When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013”. 


NGAI 


Solid State 
Division 


The CA3026 and CA3054 each consists of two independent 
differential amplifiers with associated constant-current 
transistors on a common monolithic substrate. The six 
n-p-n transistors which comprise the amplifiers are 
general purpose devices which exhibit low 1/f noise and 
a value of fp in excess of 300 MHz. These features 
make the CA3026 and CA3054 useful from de to 120 MHz. 
Bias and load resistors have been omitted to provide 
maximum application flexibility. 


The monolithic construction of the CA3026 and CA3054 
provides close electrical and thermal matching of the 
amplifiers. This feature makes these devices particularly 
useful in dual channel applications where matched per- 
formance of the two channels is required. 

The CA3026 is supplied in a hermetic 12-lead TO-5 
style package and is rated for full military operating- 
temperature range of -55°C to +125°C. 


The CA3054 is supplied in a 14-lead plastic Dual-in-line 
package with a limited temperature range. The availa- 
bility of extra terminals allows the introduction of an 
independent substrate connection for maximum flexibility. 


APPLICATIONS 
e Dual sense amplifiers 
e Dual Schmitt triggers 


e Multifunction combinations -- RF “Mixer, Oscillator; 
Converter/IF 


e IF amplifiers (differential and, or cascode) 

e Product detectors 

e Doubly balanced modulators and demodulators 
e Balanced quadrature detectors 

e Cascade limiters 

e Synchronous detectors 

e Pairs of balanced mixers 

e Synthesizer mixers 


e Balanced (push-pull) cascode amplifiers 


SUBSTRATE 
AND CASE 


92CS-15245 


Fig.la - Schematic Diagram for CA3026. 


CA3026 


CA3054 


Transistor Array 


Monolithic Silicon 


DUAL INDEPENDENT 
DIFFERENTIAL AMPLIFIERS 


CA3026 


H-1463 


For Low-Power Applications 
at Frequencies from DC 
to 120 MHz 


12-Lead TO-5 


14-Lead 
Dual-In-Line 
Plastic Package 


FEATURES 

e Two differential amplifiers on a common substrate 
e Independently accessible inputs and outputs 

e@ Maximum input offset voltage -- +5 mV 


e Full military temperature range capability -- -55°C to 
+125°C 


® Limited temperature range -- 0°C to 85°C for CA3054 


92CS -15720 
SUBSTRATE 


Fig.1b - Schematic Diagram for CA3054. 


CAUTION: Substrate MUST be maintained negative with 
respect to all collector terminals of this device. See 
Maximum Voltage Ratings chart. 
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MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES, AT T, = 25°C 


Power Dissipation, P: CA3026 CA3054 The following ratings apply for each transistor in the device: 
Any one transistor ..... 300 as 300 mW Collector-to-Emitter Voltage, Vcro en 15 V 
Total package ........ 600 [7 =: 750 mW Collector-to-Base Voltage, VcRpo oe eee ae © 20 V 
For Ta > 55°C .... Derate at ee 6.67 mW/°C Collector-to-Substrate Voltage, Seas ree 20 V 

Temperature Range: 6 Emitter-to-Base Voltage, VERO‘ CCC Cte 5 V 
Operating ........, 55 to + 125 .. . -40to +85 i Collector Current, Ia Jee RAR SSM BEE OHS ES 50 mA 
Storage ......... 65 to + 150... -65 to +150 C 


LEAD TEMPERATURE (During Soldering) 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. ................... +265°C 


* The collector of each transistor of the CA3026 and CA3054 is_ for normal transistor action. The substrate should be maintained at 
isolated from the substrate by an integral diode. The substrate must signal (AC) ground by means of a suitable grounding capacitor, to avoid 
be connected to a voltage which is more negative than any collector undesired coupling between transistors. 

voltage in order to maintain isolation between transistors and provide 


Maximum Voltage Ratings 


The following chart gives the range of voltages which can be applied to the terminals 
listed vertically with respect to the terminals listed horizontally. For example, the 
voltage range between vertical terminal 1t and horizontal terminal 3T is H5 to 5 
volts. 


t For CA3026; corresponding terminals for CA3054 are vertical 
terminal 2 and horizontal terminal 4. 


ete op 


Ey 
| So) | 
CaP EE PEPER EE Te 
eee COCO 


ce ‘ = ‘ 
a 5 =) 
p7 ts [ttt tt Tt fee te Pe 


om 
5 Sub- 
strate 


* Voltages are not normally applied between these terminals. . 
Voltages appearing between these terminals will be safe if ® Terminal No.10 of CA3054 is not used 
the specified limits between all other terminals are not 
exceeded. 


Maximum 
Current Ratings 


TERMINAL No. 


CA3026—>— 
TERMINAL 
No. 


Note 1: In the CA3026 terminal No.9 is connected to the emitter 
of Q4, the reference substrate, and the case;therefore,the case 
should not be grounded. Two terminal 9 columns (CA3026) 
appear in the voltage rating chart because it is a composite 
chart for both the CA3026 and the CA3054. Wherever an asterisk 
is shown in one column 9 and a rating is shown in the other 
column 9, the asterisk should be ignored. 
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ELECTRICAL CHARACTERISTICS at T, = 25°C 


CA3026 TYPICAL 

CHARACTERISTICS SYMBOLS : CA3054 CHARAC- 
LIMITS TERISTICS 

CURVES 


STATIC CHARACTERISTICS 
For Each Differential Amplifier 


Input Offset Voltage 
Input Offset Current 


Input Bias Current 


Quiescent Operating 
Current Ratio 


NO MN ' 
[Sai lamp) fam) 


Temperature Coefficient 
Magnitude of Input-Offset Voltage 


For Each Transistor 


DC Forward Base-to- 
Emitter Voltage 


Temperature Coefficient of Base- 
to-Emitter Voltage 


Collector-Cutoff Current Icgo Veg = 10V, Ip = 0 
Collector-to- Emitter y ln = 1A lo 0 

Breakdown Voltage (BR)CEO 
Collector-to-Base 


Breakdown Voltage 


Collector-to-Substrate - 
V In = 10 vA, Ic, = 0 
Breakdown Voltage (BR)CIO | 'C BA, ICI 
Emitter-to-Base Breakdown Voltage | Viapyegg | p= 10HA, Ic =0 


DYNAMIC CHARACTERISTICS 

Common-Mode Rejection Ratio 
For Each Amplifier 

AGC Range, One Stage 

Voltage Gain, Single Stage 
Double-Ended Output 

AGC Range, Two Stage 


Voltage Gain, Two Stage 
Double-Ended Output 


Low-Frequency, Small-Signal 
Equivalent-Circuit Characteristics: 
(For Single Transistor) 


Veg =3V, lo =1mA 


a 


c 
A oO 
|x @ 
ERE ; 


CM 
AG 
AG 


met 
lam) 
fa¥) 


R 

C 
A 

C 10b 
A 


10a 10b 


—" 
— 


Forward Current-Transfer Ratio e 


Short-Circuit Input Impedance 


Open-Circuit Output Impedance b= 1k, Voe= 3, 


lc = 1 mA 


oe 
Open-Circuit Reverse Voltage- 
Transfer Ratio 


= 
— 
fae) 


31% 
(@) 


— | — | — 
— | | 
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DYNAMIC CHARACTERISTICS CONT’D. 


1/f Noise Figure f=1kHz, V 3V 
(For Single Transistor) CE” 
Gain-Bandwidth Product 
Vee =3V, In =3mA 590 MH 12 


Admittance Characteristics; ~ 


Differential Circuit Configuration: 

(For Each Amplifier) 

Forward Transfer Admittance Vepz3V P= fe | 2040 f= | mmho | 13a 
Each Collector [| azasioa [= [nto [1 
a es ee 

P= [= [asi |= ato [rd 


Input Admittance 
Output Admittance 


Reverse Transfer Admittance 


Admittance Characteristics; 
Cascode Circuit Configuration: 
(For Each Amplifier) 


Forward Transfer Admittance 


Input Admittance 
Output Admittance 


a OO 
at a ee 

T= ns [1 
femme =f es [fel 


Reverse Transfer Admittance 


TYPICAL STATIC CHARACTERISTICS 
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INPUT BIAS MICROAMPERES (Ir) 


VT 
pO | Co eh 


AMBIENT TEMPERATURE (Ta)—°c * 


92CS-15195 0.1 
COLLECTOR ee er 
* For CA3054: use data from 0°C to 85°C only 92CS-15258R! 
Fig.2 -Collector-to-base cutoff current vs ambient te mper- Fig.3 - Input bias current characteristic vs collector 
ature for each transistor. current for each transistor. 
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TYPICAL STATIC CHARACTERISTICS 
[ COLLECTOR-TO-BasE VOUS Wears _ PTT 
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04 PERCE EE EREEE CEE EE Eee ere ee 


“75 -SO -2@ 0 25 SO 75 100 125 -75 -50 -25 ) 2 $0 75 100 125 
AMBIENT TEMPERATURE (Ta)—°C ¥  92¢S7|S186R! AMBIENT TEMPERATURE (Ta)—*C * 92CS-'5i88R 
Fig.4 - Base-to-emitter voltage characteristic for each Fig.5 - Offset voltage characteristic vs ambient temper- 
transistor vs ambient temperature. ature for differential pairs. 


* For CA3054: use data from 0°C to 85°C only 
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AMBIENT TEMPERATURE (Ta)= 25°C ae 
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BASE -TO-EMITTER VOLTS (Vpp) 


INPUT OFFSET VOLTAGE = \vee\ | 


/| 
aii 
ret ti | Lt 


INPUT OFFSET VOLTAGE Q) AND Q2 (Vzo) — mv 


00l 2 4 6 86 49 68 | 4 6 810 
EMITTER MILLIAMPERES (Ie) 92CS-15184RI COLLECTOR MILLIAMPERES (Ic) 92CS—I52I6RI 
Fig.6 - Static base-to-emitter voltage characteristic and Fig.7 - Input offset current for matched differential 
input offset voltage for differential pairs vs emitter pairs vs collector current. 
current. 


TYPICAL DYNAMIC CHARACTERISTICS 
COMMON MODE REJECTION RATIO 


Terminal Numbers in Circles are Vx Vecz+l2V 


for CA3026 


Terminal Numbers in Square Boxes o 


are for CA3054 


lOuF 


Vin =0.3 V(rms) 
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92CS-I5246RI Veg=-6V Vec=+l2V © Ss 
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DC BIAS VOLTS ON TERMINAL @) [II] (vx) 92cs-15253R! 


Fig.8 (b) Characteristic 


(a) Test setup 
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TYPICAL DYNAMIC CHARACTERISTICS (cont'd) 
SINGLE-STAGE VOLTAGE GAIN 


Tereying! Numbers in Circles are POSITIVE DC SUPPLY VOLTS (Vcc) = +12 
or CA3026 NEGATIVE DC SUPPLY VOLTS (Veg) = -6 
=+l 
“Coes FREQUENCY (f) = | kHz 
SIGNAL INPUT MILLIVOLTS = IO (rms) 


Terminal Numbers in Square Boxes 


are for CA3054 


lOuF 


SIGNAL 
=| 
ViN=IO mV (rms) SOURCE 


SINGLE STAGE VOLTAGE GAIN (A)—dB 


VeE*-6V Vec=+i2v — SORE HH 
0 “I -2 3 -4 -5 -6 
92CS-I15247RI 
sien eee DC BIAS VOLTS ON TERMINAL @) [Ii] (vx) 
(a) Test setup Fig.9 (b) Characteristic 
TWO-STAGE VOLTAGE GAIN 
Ma Ne Numbers in Circles are oe POSITIVE DC SUPPLY VOLTS (Vcc) = +12 
or CA3026 NEGATIVE DC SUPPLY VOLTS (Veg) = -6 
Terminal Numbers in Square Boxes FREQUENCY (f) = | kHz _ 
are for CA3054 _ SIGNAL INPUT MILLIVOLTS = | (rms) 
H Vec?+l2V © sescassssssssssseassccssscscccsccesscessee 
1K IK I 
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ImV (rms) @) Gt) (9) = o 
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92CS-I5248RI 92CS-1S255R1 DC BIAS VOLTS ON TERMINALS (2) [3] AND(B) [11] (vx) 
(a) Test setup Fig.10 (b) Characteristic 


TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


COLLECTOR-TO-BASE VOLTS (Vcg)#3 
AMBIENT TEMPERATURE (Ta)=25°C 
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NORMALIZED h PARAMETERS 
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COLLECTOR MILLIAMPERES (Ic) 92CS-I5190RI 
Fig.11 - Forward current-transfer ratio (hg,), short-circuit 
input impedance (h;,), open-circuit output impedance 
(h je), and open-circuit reverse voltage-transfer ratio Fig.12 - Gain-bandwidth product (fT) vs collector 
(h,.) vs collector current for each transistor. current. 


COLLECTOR MILLIAMPERES (Ic) 
92CS-I5I96RI 
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TYPICAL DYNAMIC CHARACTERISTICS FOR EACH DIFFERENTIAL AMPLIFIER 


DIFFERENTIAL CONFIGURATION 
COLLECTOR-TO-BASE VOLTS (Vcg)=3 

COLLECTOR CURRENT (Ic) OF EACH TRANSISTOR 31.25 mA 
AMBIENT TEMPERATURE (Ta)= 25° 


Bese 
TU | Li TON 


DIFFERENTIAL CONFIGURA N 

COLLECTOR-TO-BASE VOLTS (Vcg)=3 

COLLECTOR CURRENT (Ic) OF EACH TRANSISTOR = 1.25 mA 
AMBIENT TEMPERATURE (Ta)= 25° 
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Fig.13(a) - Forward transfer admittance (Y7]) vs frequency. Fig.13(b) - Input admittance (Y77). 


DIFFERENTIAL CONFIGURATION IQ} DIFFERENTIAL CONFIGURATION A—}—t-F f]1000 
COLLECTOR-TO-BASE VOLTS (Vcp)=3 ~  SICOLLECTOR-TO-BASE VOLTS (Vcp)=3 [T{ | TTT — 
a COLLECTOR CURRENT (Ic) OF EACH TRANSISTOR = 1.25 mA 3 4 COLLECTOR CURRENT(Ic)OF EACH [[/ | | | [| © 
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Fig.13(c) - Output admittance (Y72) vs frequency. Fig.13(d) - Reverse transfer admittance (Y]2) vs frequency. 


TYPICAL DYNAMIC CHARACTERISTICS FOR EACH CASCODE AMPLIFIER 


CASCODE CONFIGURATION 
COLLECTOR-TO-BASE VOLTS (Vcg)=3 
STAGE COLLECTOR CURRENT (1¢)#2.5 mA 
AMBIENT TEMPERATURE (Ta) = 25°C 


CASCODE CONFIGURATION 
COLLECTOR-TO-BASE VOLTS (Vcg)=3 

STAGE COLLECTOR CURRENT (Ic )<2.5 mA 
80! AMBIENT TEMPERATURE (Ta) = 25°C 
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Fig.14(a) - Forward transfer admittance (Y9]) vs frequency. Fig.14(b) - Input admittance (Y]]) vs frequency. 
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TYPICAL CHARACTERISTICS FOR EACH CASCODE AMPLIFIER (cont'd) 


CASCODE CONFIGURATION 


- )=3 100. ]CASCODE CONFIGURATION [+++ + 
v STAGE COLLECTOR CURRENT (ie2.5 mA $|COLLECTOR-TO-BASE VOLTS (Vcg)=3 ene i 
fe) AMBIENT TEMPERATURE (Ta) = 25°C no a STAGE COLLECTOR CURRENT (I¢)#2.5 mA PT ttt 
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Fig.14(c) - Output admittance (Y22)vs frequency. Fig.14(d) - Reverse transfer admittance (Y 79) vs frequency. 


DIMENSIONAL OUTLINE CA3026 
JEDEC MO-006-AG 


DIMENSIONAL OUTLINE CA3054 


14-Lead Dual In-Line 
Plastic Package 


JEDEC MO-001-AB 


Q 
D 1 
oy a. 4 
BASE PLANE 
SEATING PLANE = 


GAUGE PLANE 
, i 
( an) | | + 
BOTTOM VIEW E) E ey 
ans S 
Cc 


| MIN. | MAX. | 
0.155 | 0.200 
0.014 | 0.020 
20 
0.745 | 0.770 
3 


INDEX AREA 


5.08 
1.27 
0.356 0.508 
1.27 1.65 
18.93 19.55 


NOTES: 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. ¢B applies between Lj and L2. $B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L4 and beyond 0.500” (12.70 mm). 


4. Measure from Max. D. 
5. N1 is the quantity of allowable missing leads. 
6. N is the maximum quantity of lead positions. 


.2 

065 
0.300 0.325 
0.240 0.260 


7.62 8.25 
6.10 6.60 


3.81 
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B 

Cc 

e1 

L 3.18 : 
7000 | ane 


0.100 TP 2.54 TP 
0.300 TP 7.62 TP 


0.125 0.150 

=i 
0.065 0.090 2.28 

NOTES 

1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) 
at gauge plane with maximum material condition and unit 
installed. 


3. ea applies in zone L2 when unit installed. 
4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 


6. N1 is the quantity of allowable missing leads. 
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File No. 611 


ROB Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division CA3049T CA3102E 


seen DUAL HIGH-FREQUENCY 
DIFFERENTIAL AMPLIFIERS 


For Low-Power Applications at Frequencies 
up to 500 MHz 


12-Lead TO-5 Features: 
" @ Power Gain 23 dB (typ.) at 200 MHz 
i 4 Noise Figure 4.6 dB (typ.) at 200 MHz 
| 


® 
® Two differential amplifiers on a common substrate 
@ Independently accessible inputs and outputs 

® 


CA3049T Full military-temperature-range capability- (—55°C to + 125°C) 
for the CA3102E and for the CA3049T 


RCA-CA3049T and CA3102E* consist of two independent Applications 
differential amplifiers with associated constant-current tran- 
sistors ON a common monolithic substrate. The six transistors @ VHF amplifiers 


which comprise the amplifiers are general-purpose devices @ VHF mixers 
which exhibit low |/f noise and a value of fT in excess of 1 @ Multifunction combinations — RF/Mixer/Oscillator; 
GHz. These features make the CA3049T and CA3102E use- Converter/IF 
ful Sront dc to 200 oe Bias ane load resestars have been © iF amplifiers (differential and/or cascode) 
omitted to provide maximum application flexibility. 
@ Product detectors 
The monolithic construction of the CA3049T and CA3102E © Doubly balanced modulators and demodulators 
provides close electrical and thermal matching of the ampli- @ Balanced quadrature detectors 
fiers. This feature makes these devices particularly useful in @ Cascade limiters 
dual-channel applications where matched performance of the © Synchronous detectors 
t h Is | ired. : 
wo channels is required © ‘Batanscaniears 
The CA3102E is like the CA3049T except that it hasa © Synthesizers 
separate substrate connection for greater design flexibility. © Balanced (push-pull) cascode amplifiers 
The CA3049T is supplied in the 12-lead TO-5 package; the @ Sense amplifiers 
CA3102E, in the 14-lead plastic dual-in-line package. 
*Formerly Developmental No. TA6228. 
Oo &8& DY) w& 
Q2 Q| 
(2) Q3 
SUBSTRATE 
(3) SUBSTRATE (9) 
AND CASE 
92CS-20828 
92CS-15245 
Schematic Diagram for CA3049T Schematic Diagram for CA3102E 
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CA3049T, CA3102E 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


SYMBOLS 


TYPICAL 
CHARAC- 
TERISTICS 
CURVES 


TEST CONDITIONS 


CHARACTERISTICS 


[ric [wn av Jwaxc[wins [Wve 


STATIC CHARACTERISTICS 
For Each Differential Amplifier 


3 
U 
c 
a) 
Oo 
> 
g 
o 
?) 
c 
x 
x 
® 
> 
a 


xo 
¢3 
as 
oo 
oo 
> ot 
=§ 
> o 
Zo 
#8 
g3 
gS 
a5 
ge 
G2 
ct 
ee 
® 
pe =, 
4 < fe) 
Oo 


For Each Transistor 


DC Forward Base-to- VceE=6V 
Temperature Coefficient of AVB_E y 5 fis se A 6 
Base-to-Emitter Voltage AT ce@ 8, lg tm mv/' Cc 


Collector-Cutoff Current 
oo Breakdown 


DYNAMIC 
CHARACTERISTICS 


1/f Noise Figure (For 
, ‘ NF 
Single Transistor) 
Gain-Bandwidth Product 
(For Single Transistor) 


f = 100 KH3, Rg = 500 22 
lc =1mMA 


VcE=6 V, Ic =5mMA 


Collector-Base Capacitance 


Collector-Substrate Capacitance 
For Each Differential 


—s 
a) 
o 
— 
a) 
o 
9) 
x 
N 


Amplifier 
Common-Mode Rejection Ratio igs lg = 2 mA 00 
AGC Range, One Stage AGC Bias Voltage = -6V 


Bias Voltage = -4.2V 


= 10 MHz 


Vec = 12V 


Output 
NF 


Noise Figure 


ie) 
2 
oO 
TT 
oO 
< 
2 
M 
oO 
< 


N] N 
WW! N 


' For Cascode 
Configuration 


1.5 + j 2.45 


Input Admittance ¥ 
For Diff. 
- Amplifier Cascode 0 - j 0.008 0 - j 0.008 
Reverse Transfer Admittance Y12 Configuration 
ig-tg-ama [oifAme[ — [ ~ [o-jo01s | =| = [o-joors | =| = 
each , : 
Ic 2ma) | diff. Ame] — [| — |-105+i13 | | - |-105+i13 | | 27, 29, 31 
Output Admittance Yo9 | Cascode | -- | -- [-0.503-j15| | - |-0.503-j15| ~~ _| | 20, 22, 24 | 
[oir.Ame. | [= [oortsjoez] [= [oort+ice2]  — | 21, 28, 25 


*Terminals 1 & 14, or 7 & 8. (CA3102E) 1 & 12 or 6 & 7 (CA3049T) 
**Terminals 13 & 4,0r 6 & 11. (CA3102E) 10 & 11 or 4 & 5 (CA3049T) 
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MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES, The following ratings apply for each transistor in the devices 
AT TA = 25°C 

Collector-to-Emitter Voltage, VcEQ .----.-- 15 V 

Power Dissipation, P: CA3049T CA3102E Collector-to-Base Voltage, Vcpp .-..----- 20 V 

Any one transistor ...... 300 | 300 mW  Collector-to-Substrate Voltage, Vclo” ee eee 20 V 

Total package.......... 600 750 mW _~ Emitter-to-Base Voltage, Vego ..-------- 5 V 

For Ta > 55°C Derate at: 5 6.67 mW/°C Collector Current, IQ... 2... 2 eee eee eee 50 mA 


Temperature Range: *The collector of each transistor of the CA3049T and CA3102E is 


Operating............. —55 to+ 125/-55to+125 °C isolated from the substrate by an integral diode. The substrate 
- (terminal 9) must be connected to the most negative point in the 
StOFAge . nak weev ce cnes —65 to + 1501-65 to +150 °C external circuit to maintain isolation between transistors and to 


provide for normal transistor action. 


Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. ..........00 cc eee eee eee eee eee +265°C 


[14(7)] 
26 SSS SSS Sec— 
0 “| 
M7) | Q\ (Q5) | 7h cas0asT 
l Q2(Q¢) "a a 
(8)]| 
ii ae [ | 
bua) | SUBSTRATE | 
| 
V- (-6v) | Q3(Q4) 
92CS - 20795 == a ee, ee (eee _J 
: : ee : ; 2(8) ©) 3(9) C) 10(4)C) () 11(5) 
Fig.1—Static characteristics test circuit for CA3102E. [2.00)] 19)] [4 an] (i3 ( ) 
5.6 pF 
INPUT 
Rg=500 


+12 V 
|. NUMBERS IN PARENTHESES REFER TO OTHER LT 
HALF OF THE CA3049T OR CA3I02E = 
2. BRACKETED NUMBERS REFER TO CA3I0O2E ; UNBRACKETED 
NUMBERS REFER TO CA3049T 92CS-20793 
Ly, Ly — Approx. 1/2 Turn #18 Tinned Copper Wire, 5/8" Dia. 
C1, Cp — 15 pF Variable Capacitors (Hammarlund, MAC-15; or 
Equivalent) 
All Capacitors in uF Unless Otherwise Indicated 
oe 92CS$-20794 All Resistors in Ohms Unless Otherwise Indicated 
Fig.2—AGC range and voltage gain test circuit for CA3102E. Fig.3—200 MHz cascode power gain and noise figure test circuit. 
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Typical Characteristics for CA3049T and CA3102E 
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EMITTER CURRENT (Iz ,Ig) -mA 
92CS - 20796 


+’ AnNo- 


Fig. 4—Input offset voltage vs. emitter current. 
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Fig. 7—Collector-cutoff current vs. temperature. 


AMBIENT TEMPERATURE (Ta )=25°C ate 


COLLECTOR TO SUBSTRATE iE (Coa) : 


INPUT BIAS CURRENT (Iy_)-pA 


CAPACITANCE — pF 


ae ae se 
[e) | 2° 3 4 5 6 7 8 9 10 tT 12 13 14 
0.1 0.2 04 06 08. 2.0 40 60 80/, DC BIAS VOLTAGE (Vg) —V SaGa-aonas 
EMITTER CURRENT(I3,Ig)—mA  92°S"20797 Fig. 8—Capacitance vs. dc bias voltage. 


: : : AMBIENT TEMPERATURE (Ta) = 25°C 
Fig. 5—Input bias current vs. emitter current. POSITIVE DC SUPPLY VOLTAGE (V*)= +6V 


NEGATIVE DC SUPPLY VOLTAGE (V~)=—6V 
FREQUENCY (f)=I kHz 


VOLTAGE GAIN (A,)—dB 


> 
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WW 
a 
ra 
uJ 
< 
3 
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WW 
= 
e 
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uJ 
e) 
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COLLECTOR CURRENT (I;)-mA 
92CS-20798 


DC BIAS VOLTAGE ON TERMINALS 2 AND 1O—Vv 92CS$-2080! 
Fig. 9—Voltage gain vs. dc bias voltage. 


Fig. 6—Base-to-emitter voltage vs. collector current. 
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Typical Characteristics for CA3049T and CA3102E (cont'd) 


AMBIENT TEMPERATURE (Ta) =25°C 


VOLTAGE GAIN (Ay)— dB 
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: 
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Zz 
e 
Zz 
3 


O.0!| 2 4 6 80I 2 4 6 8| 2 4 6 810 2 4 6 8100 


FREQUENCY (f)— MHz 92CS -20802 


Fig. 10—Voltage gain vs. frequency. COLLECTOR CURRENT (I;)-mA 92CS- 20803 
ie _ 


Fig. 11—Gain-bandwidth product vs. collector current. 


AMBIENT TEMPERATURE (T,)= 25°C 
Rsource = 5002 


AMBIENT TEMPERATURE (Ta )=25°C 
Rsource = !KQ 


NOISE FIGURE (NF)-dB 
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mo] 
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Ww 
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0.01 2 4 6 80. 2 4 6 6 | 
COLLECTOR CURRENT (Ic)-mA - 
COLLECTOR CURRENT (I,.)-mA 92C¢S- 20804 (I¢)-m 92CS- 20805 
Fig. 12—1/f noise figure vs. collector current. Fig. 13—1/f noise figure vs. collector current. 
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Typical Input Admittance Characteristics for CA3049T and CA3102 
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Fig. 17—Input admittance ( Y 1) vs. collector supply voltage. 


Fig. 16—Input admittance (Y 4) vs. collector supply voltage. 
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Fig. 19—Input admittance (Y 7 1) vs. emitter current. 
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Typical Output Admittance Characteristics for CA3049T and CA3102E 
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Fig. 20—Output admittance (Y 55) vs. frequency. Fig. 21—Output admittance (Y 99) vs. frequency. 
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Typical Forward Transfer Characteristics for CA3049T and CA3102E 
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Fig. 26—Forward transfer admittance (Y 54) vs. frequency. Fig. 27—Forward transfer admittance (Y 51) vs. frequency. 


CASCODE AMPLIFIER 

EMITTER MILLIAMPERES (13=Ig9)=2 
OPERATING FREQUENCY (f)= 200 MHz 
AMBIENT TEMPERATURE (Ta)= 25°C 


a 
(e) 
aes Ss 
{ | | — 
Sek TAREE RE ee id 
2 Ht us an 
: 2 
x= [eA 
== CT red an 
=5 bE to 
we tt g+ 5tH 
WwW 
of 5 HHH IF FERENTIAL AMPLIFIER 
<= te me +++++4COLLECTOR SUPPLY VOLTS (Iz = Ig)=4 
o2 HH iw of ttt ToperRATING FREQUENCY (f)= 200 MHz 
ou 4 wo TH AMBIENT TEMPERATURE (Tq )* 2 25°C 
62 ft q HH 
of (oO 1] a ac — 4 
wi TEICEPI Iti tiie - rT 
Sw COO fa 
ao Poa ra HH 
22 FT < =e 
a 
& H 4 SGS00 Sees eeeeeeeeees 
= 20 SSS08 Ceeeseeeeeeeeee 
RGGE PARSRRETE ERE T EROS ERR 
LJ POT et Pt rt 
0 10 20 30 40 
COLLECTOR SUPPLY VOLTAGE (V¢c¢)- V 92SS-3939 COLLECTOR SUPPLY VOLTAGE (Vcc)-V 9288-3942 
Fig. 28—Forward transfer admittance ( Y 54) vs. collector supply Fig. 29—Forward transfer admittance ( Y 54) vs. collector supply volt- 
voltage. age. 


ESI SPSL H RANTS 
Seas + 
bearenanes BESEE SSAUH Seas 


DIFFERENTIAL AMPLIFIER 

COLLECTOR SUPPLY VOLTS (Voc)= +12 
OPERATING FREQUENCY (f)= 200 MHz 
AMBIENT TEMPERATURE (Ty )= 25°C 


) OR | 
| 


‘22 CASCODE AMPLIFIER 

"=: COLLECTOR SUPPLY VOLTS (Voc) = +12 
‘[!2 OPERATING FREQUENCY (f)=200 MHz 
--:) AMBIENT TEMPERATURE (T,)=25°C 


SUSCEPTANCE (b9) ) -MILLIMHOS 
ast 
A 


1. 


NV 
& 


wn 
o 
= 
= 
= 
= 
= 
a 
N 
— 
WW 
oO 
a 
Ee 
ao. 
WJ 
1S) 
172) 
=) 
”n 


ORWARD TRANSFER CONDUCTANCE (g2|) OR 


N 
mo 
WwW 
oO 
2 
<a 
= 
oO 
D> 
[a) 
2 
{e) 
oO 
ao 
uJ 
Ww 
wn 
z 
a 
a 
= 
(2) 
x 
=z 
= 
a 
eo) 
Ww 


== an HHH 
uw st foaan iH fee 
ae —. 
Ets maannes 
COC 
92$S-3940 92SS-3943 
Fig. 30—Forward transfer admittance (Y 2 7) vs. emitter current. Fig. 31—Forward transfer admittance (Y 2 1) vs. emitter current. 


241 


CA3049T, CA3102E File No. 611 


DIMENSIONAL OUTLINES 
12-LEAD TO-5 PACKAGE JEDEC MO-006-AG 


go INCHES MILLIMETERS 
NOTE 
h— 901-9 SYMBOL | MIN. | MAX. 
5.84 TP 


NOTES: 


. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


PCaNE 


SEATING © 


=k 


rac | 
| 0.335 | 0.370 | 
| 0.306 
| 0.020 | 0. 


Np 


. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


0.335 | 3. 6B applies between Lj and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
0028 uncontrolled in Lj and beyond 0.500” (12.70 mm). 


4. Measure from Max. @D. 


zs | 


5. N71 is the quantity of allowable missing leads. 


6. N is the maximum quantity of lead positions. 


92CS-19774 


14-LEAD DUAL-IN-LINE PLASTIC PACKAGE 
JEDEC MO-001-AB 


’ m9 ae | MIN. MAX. _| 
0.200 
soso] | ost | 
0.020 0.356 0.508 
[es] [a a 
— 
D 0. 745 0. 770 As 2 19.55 


BASE PLANE 


SEATING PLANE "tL 


GAUGEPLANE—~ 


> 
r 


> 


a a 
= | Rea 
a 2.28 

a 92SS - 4296RI 


92SS-4296RI 


3. 
0. 
TE 


NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


3. @,q applies in zone Lo when unit installed. 

4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6. Nj is the quantity of allowable missing leads. 
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RCSB Linear Integrated Circuits 
Solid State CA3035 


Division 
CA3035V1 
Ultra-High-Gain 
Wide-Band Amplifier Array 
Monolithic Silicon 
e Three Individual General-Purpose Amplifiers CAs08e CAI039¥ 1 


e Ideal for service in Remote-Contro! Amplifiers — — e.g., TV Receivers aca 


e Available in two electrically identical versions: CA3035 with straight 
leads; CA3035V1 with formed leads 


HIGHLIGHTS 


@ Three separate amplifiers — 10-LEAD FORMED-LEAD 
gain and bandwidth for each amplifier can be adjusted TO-5 10-LEAD TO-5 
with suitable external circuitry 


@ Amplifiers operable independently or in cascade 


@ Exceptionally high cascade voltage gain — 


129 dB typ. at 40 kHz 
@ Low noise performance e@ Wide-band response 
@ All amplifiers single-ended — 


only one power supply required 


e Wide operating temperature range — TYPICAL REMOTE CONTROL SYSTEM 
-55°C to +125°C 


@ Built-in temperature compensation 


+13V 


@ Hermetically sealed, all-welded 10-lead TO-5-style 
metal package with straight or formed leads 


0.03 0.0022 
Me 


SCHEMATIC DIAGRAM FOR CA3035 AND CA3035V1 


ORIVER 
lOnF TRANSFORMER 


REMOTE 
CONTROL 
TRANSMITTER 


CONTROL a CONTROL 
| RELAY || RELAY \ | 
oma SOLENOID ' SOLENOID 
— TO 
ADDITIONAL 
10 CHANNELS 
uF 
| ml 
CONNECTED 
TO CASE | | 
L | 
| — - — | — — = 
* TERMINALS 2 & 8 ARE 
INTERNALLY CONN 
Ve SEREErS AMPL.No 3 _| CONTROL FUNG TIONS 92CS-14627 
92CS-14626R! 
Fig. 1 Fig.2 
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CA3035, CA3035V 1 
ABSOLUTE-MAXIMUM RATINGS: 
Operating Temperature Range .................... 55°C to 125°C 
plotage Temperature Range isc nics ansscswscas -65°C to +150°C 
DEViCe DNGIUOR sa vcrceneustnwieennavaontesenakeea dna 300 mW 
Input Voltage ....66 sence escderepener se ccavenawateeeanua 1V p-p 
Supply VOlSGE ox ce ives eascanasceesceseeeweesoaussbenwas +15V 


Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. ......... 0.0000 e cence +265°C 


ELECTRICAL CHARACTERISTICS AT Ty, = 25°C 


CHARACTERISTICS SYMBOLS erEetAL TEST D 
nena TERISTICS 
CURVES 


STATIC CHARACTERISTICS 


Quiescent Operating 
Voltage 


Total Current Drain 


DYNAMIC CHARACTERISTICS 


Voltage Gain: 
Amplifier No. | 
Amplifier No.2 
Amplifier No.3 


Output Voltage Swing 


RL2 

RL3 
Sinusoidal 
Output, 
Yoo = ey 


Input Resistance: 
Amplifier No. | 
Amplifier No.2 
Amplifier No.3 


Output Resistance 


Bandwidth at 
-3dB point: 
Amplifier No. 
Amp!ifier No. 
Amplifier No. 


Noise Figure 
Amplifier No. 


Sensitivity Relay (K,) 
Current = 7.5 mA 
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STATIC CHARACTERISTICS 
TEST CIRCUIT 


Veco = +9V 


92CS-14625 


Fig.3 


NOISE FIGURE TEST CIRCUIT 


QUAN TECH 
LABORATORIES 
MODEL No. 31! 

NOISE ANALYZER 


(SEE NOTE) 


92CS-14631 


NOTE: SET ALL INTERNAL POWER SUPPLIES ON QUAN TECH 
NOISE ANALYZER TO ZERO VOLTS. 


Fig.4 


VOLTAGE GAIN —dB 


© 
v0 
Z 
a 
oO 
lu 
oO 
Pas 
a 
re) 
> 


VOLTAGE GAIN—dB 
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TYPICAL Ist-AMPLIFIER RESPONSE 


COMMON—EMITTER CIRCUIT 
(FOLLOWED BY EMITTER FOLLOWER) 
NO FEEDBACK 

AMBIENT TEMPERATURE (Ta)= 25°C 
COLLECTOR-SUPPLY VOLTS (V¢c)=+9 


|| 
mal i 


HII 


EA 
PARESRESERSERR 


i ee Ae 


FREQUENCY (f)— KHz 
92CS-14635 


Fig.5 


TYPICAL 2nd-AMPLIFIER RESPONSE 


el -o | 


COMMON—EMITTER CIRCUIT 
(FOLLOWED BY EMITTER FOLLOWER) 
NO FEEDBACK 

AMBIENT TEMPERATURE (Tg)= 25°C 
COLLECTOR— — a. ree 4 


ee ee 2 ee ee ee ee 


OG Ue Oe 
2 ee ae ae 


4 68103 2 
FREQUENCY (f)—KHz 


roa) 
@ 

9° 
co.) 


92CS -14636 


Fig.6 


TYPICAL 3rd-AMPLIFIER RESPONSE 


COMMON—EMITTER CIRCUIT 
NO FEEDBACK 

AMBIENT TEMPERATURE (Tg)= 25°C 

COLLECTOR SUPPLY VOLTS (Vcc¢)=+9 
EXTERNAL LOAD HTT 


cL 


a Ue 68 (4 
| 102 


FREQUENCY (f)—KHz 


92CS-14637 


Fig.7 
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CA3035, CA3035V1 


DIMENSIONAL OUTLINES 


JEDEC M0-006-AF 


CA3035 CA3035V 1 
335-370 
C308 
.305-335 
bia .070-.100 
| 
MAX, 
im +, 


.120-.150 
.235-.265 


Q 
—><-016-.019 
DIA. 
10 LEADS 


.230 DIA. 
PIN CIRCLE 


~480 DIA. 


133% 92CS-14638 


DIMENSIONS IN INCHES 


NOTES: 
1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. ¢B applies between L1 and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrelled in L1 and beyond 0.500” (12.70 mm). 


4. Measure from Max. ¢D. 
5. N71 is the quantity of allowable missing leads. 
6. N is the maximum quantity of lead positions. 
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URC 


Solid State 
Division 


Linear Integrated Circuits 


CA3048 


The RCA CA38048 is a silicon monolithic integrated 
circuit identical AC 
amplifiers which can operate from a single-ended power 


consisting of four independent 


supply. 


The amplifiers include internal DC bias and feedback 
to provide temperature-stabilized operation. They may 
be used in a wide variety of AC applications in which 
operational amplifiers have previously been used. 


Fach high gain amplifier has a high impedance non- 
inverting input, and a lower impedance inverting input 
for the application of feedback. Two power-supply 
terminals and two ground terminals are provided to re- 


duce internal and external coupling between amplifiers. 


The CA3048° is I6-lead dual-in-line 


plastic package. 


supplied ina 


APPLICATIONS 


@ Multi-channel or cascade operation 
e@ Low-level preamplifiers 

e@ Equalizers 

e@ Linear signal mixers 

@ Tone generators 

@ Multivibrators 


e AC integrators 


Amplifier Array 


Monolithic Silicon 


FOUR INDEPENDENT 
AC AMPLIFIERS 


For Low-Noise and 
General AC Applications 
In Industrial Service 


CA3048 


FEATURES 


@ Four AC amplifiers on a common substrate 
@ Independently accessible inputs and outputs 
® Operates from single-ended supply 


EACH AMPLIFIER 


@ Noise figure at 1kHz...................000000 2 dB typ. 

@ High VOlUGE GGiM ciivcaicic ncdsccswsrnradvarncve 53 dB min. 

@ High input resistance ................ eee eee ee 90 ki. typ. 

@ Undistorted output voltage................44. 2 V rms min. 
© Output lmipedance xiscscscccccncccdesonnescase ne 1 k\. typ. 

@ Open-loop bandwidth ....................2eee 300 kHz typ. 


TOP VIEW 


92CS-15470R2 


Fig.1 - Block diagram for CA3048. 
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CP a et tt, POO, OFF 


ABSOLUTE-MAXIMUM RATINGS at T, = 25°C: 


DISSIPATION: 
BU SBe hrs 6 Haw oe be ey ee ne oa eo oes 750 mW 
Shove T§ 2 SS Ge cece aw heen hoes ee eene es Derate linearly at 7.7 mW/°C 
TEMPERATURE RANGE: 
ODeGratiie 2.06 ccd REE ERTS THEME K RED REED ERE SE OH OS -40°C to +85°C 
StGHARG a's 66 eis arm OO oN ee RE ee Oe ee SES -65°C to +150°C 


LEAD TEMPERATURE (During Soldering) 
At distance 1/16 + 1/32 inch (1.59 +0.79mm) 


from case for 10 seconds maxX. ogg... ee ee ee ee ce cece eee ceceeeeees +265°C 
POWER SUPPLY VOLTAGE... cc eeceawent weed eed @eavwndvanuvaa +16 V 
AC INPUT VOLTAGE ........0 cc cee ceeecueueveeeeuenes 0.5 V rms 


MAXIMUM VOLTAGE RATINGS 


The following chart gives the range of voltages which can be applied to the terminals 
listed vertically with respect to the terminals listed horizontally. For example, the 
voltage range between vertical terminal 2 and horizontal terminal 4 is +2 to-3.6 volts. 


GUE Es ERCRCSEREN EAC CCICICICIOD 
EEE EEE a 


* Voltages are not normally applied between these terminals. 
Voltages appearing between these terminals will be safe if the 
specified limits between all other terminals are not exceeded. 
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Fae I ZF ee nhnnaeneennemrn nrtnanananctituairrrztrrrnriy AT DOENG 
ELECTRICAL CHARACTERISTICS at Ta = 25°C 


TYPICAL 
CHARAC- 


CHARACTERISTICS SYMBOLS | TEST CONDITIONS TERISTICS 
CURVES 


STATIC 


Current drain per amplifier pair | 1,2 or 115 Vcc = +12V 


DC Voltage V1, V6, _ 
at Output Terminals V11, V16 Vec = +12V 


DC Voltage V3, V7, 
at Feedback Terminals V10, V14 


DC Voltage V4, V8, 
at Input Terminals V9, V13 


Voc =+12V 
Yoo =#12V 


DYNAMIC (Characteristics given are for each amplifier with no AC feedback) 


Open-Loop Gain AOL 


Output Voltage Swing 


Open-Loop -3dB Bandwidth Bw ‘ec tes 
= + = 
Total Harmonic Distortion THD VCC 12V, f=1kHz 


OPEN LOOP 
Terminals 3, 7, 10, 
Input Resistance and 14 are by- 
passed to ground 


- 
x < 
N 


S 
Ss 
ee 
Oo 


Ko) 


x 
~ 


To 
7 


Terminals 3, 7, 10 
and 14 are by- 
passed to ground 


2) 


Output Capacitance 


Feedback Capacitance . 
(Output to non- Voc fae 
inverting Input) 


Broad-Band Output 
Noise Voltage Equivalent 


Noise BW = 50 kHz 


3 
< 


Output Noise Voltage 
“‘Weighted’’ 


NF _ 
Noise Figure (Rg = 5 kQ) f = 
100 kHz 


=+ 
Inter-Amplifier Audio wee = Here 


Separation ‘‘Cross Talk’’ 0dB -0.78V 


Inter-Amplifier Capacitance 
(Any amplifier output to ‘ BF 
any other amplifier input) 


3 


ie 
a 
| dB 
a 
a 
a 
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CA3048 


O9 O10 O5 GND (1) 


Note: All resistor values are in ohms 


Fig.2 - Schematic diagram for CA3048. 


470 


0.05uF 
470: ¥ 0.05 uF 


DSUsUE ORS aD 
al aa 


Le ae 
ry bs} Le] bey ey iy [of Ly] 


470 0.05yF 
(18) (m) To 
472 
ve pc 
1 V.T.V.M. 
7 ~ -#Vee ~ 
92CS-15473 


*° CONNECT TO APPROPRIATE TERMINAL TO READ VOLTAGE 


Fig.3 - Test circuit for measurement of collector 
supply voltage and currents. 
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Vcc 


Ol4 O 2 GND (2) 


92CN-15412 


AMBIENT TEMPERATURE (T,a)=25°C HH 
coo 


scesscesesseesstesesteteicce 


Seaeganase 

soccecnecscasccane 
- se cccsccscecscsccecs 
© Hee 
6 Re 
x eGescssssauseee 
oO 20 re 
oS 
La PH 
w rf PH 2 PH 
Ww ES Fer yeessccccs 
[14 ‘ss IPED SEAS 
Ww 15 ai Bears 
a jesemesseseees cages 
= é = Pt jae e seess 

GEBSC EEE! BESBARAEES 

= Ee a8 
a Sceecessse cy pasesese--saaee 
— | (@) ae ee ei eeeees” 2888 ie 
= SHAGTHSARN SS fA SB 
> Ebates 
~) Sseescsoes 
@ Fes 
= Pete 
a f-+++f4++-4 oe 
@ fEshES HH 

Baa 

TT 


DC SUPPLY VOLTS (Vcc) 


92CS-15459 


Fig.4 - Typical DC supply current vs supply voltage. 
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gL. oa |, a a ee ae ee. 


COLLECTOR SUPPLY VOLTS (V,¢)=+l2 FEES EE oH ; : cH t+ tH INPUT SIGNAL VOLTAGE (E,,)= Imv Rms T}TT TTT ET TTT ETT yy 
+ Prt qe co 
ro Po sane Pr sone acer 
- HASH aan ao. PH aan CF 
CUm Reseda et cateeed teteetetesceesseccececees 
x a Cece ec Pret ilccceoee 
rs FECES oonnees Seeeeneene 
MUM ESCETISESSEsEEEbascezsaee Sassssusesss 
~ ew COT eee Coo 
w |S SGSSS KRGeeSTEE NI KaRe 6 OMS a 40 
© pote none $< See RR ERE See 
ribsreeet teeetceveterecs teres cocacescesseteesste 
= ECHECE EE eee H 
= =e a wen Coco r 
= a0 ms A roy 
= cI t Coco H4 HH 
5 WEAR SSS Se SeSeeeeeeeeeees 20 7 
a Eee eee See HH 
0 Po oon BEEEEEEEEEEEE EEE aan 
(7p) + + + ++ 
EEE See88 Soeeeeeeee HH 
8 CREE pan 
a rT Try ! COP Co 
SSRaa Sane SE Ses satas tsossstsdtonostttzttnaas ro 
aisceecaeeuusuuseseseebens Coe et oH 
-50 50 150 
AMBIENT TEMPERATURE ewan! DC SUPPLY VOLTS (Vcc) 
92CS~15458 92CS-1546! 
Fig.5 - Typical DC supply current vs ambient Fig.7 - Typical amplifier gain vs DC supply voltage. 
temperature. 
1000 N “ ™ PITITILIIL IE 
“ed OUTPUT’ TO VTVM HP400D OR EQUIVALENT raapaemepiipiidtieh  ihed ek hie 6a wee eae ke 
RMS INPUT SIGNAL MILLIVOLTS (En) = ] bhp t tg ta eg tt 
“INPUT'’® OPERATING FREQUENCY (f) = 1kHz BEenee @ @ 
Es () ia 0.05uF 58 OSS SORE 8 CE ORs Bees eee eee eee 
*SIG. > 
hs 470 
cen. C) uF DISTORTION 
: | 0.05 ANALY ZER 
HP 333A OR 
EQUIVALENT 


a 


OPEN LOOP GAIN (Ag_) - dB 


AMBIENT TEMPERATURE (Ta) - 


92CS-I5467RI 
hd Ts) el Ts) Tel Ie] To) To) Fig.8 - Typical open-loop gain vs ambient temperature. 
0.05pF 0.05uF 
470 0.05uF 
15002, 5% 
il ait COLLECTOR SUPPLY VOLTS (Vcc) = +12 
= = Q 92CS-15472 AMBIENT TEMPERATURE (Ta) = 25°C 
+Vcc 
* Sig Gen should be a low distortion type (0.2% THD or less) - mail 
HP206A or equivalent. 7 
@ Adjustment of Eg to 2 volts will make Es =2mvV. 2 
Test Circuit shows Amplifier #1 under test, to test Amplifiers 2, 3, zg 
or 4; Connect terminals as shown in Table. = 
° 
TERMINALS S 
AMPLIFIER ra 
is ouTruT INPUT | BYPASS a 
HHE 
1 10 100 1000 10,000 100,000 
FREQUENCY (f) — kHz 
Fig.6 - Test circuit for measurement of distortion, open- Shes Ws468 
loop gain and bandwidth characteristics. Fig.9 - Typical open-loop gain vs frequency. 
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COLLECTOR SUPPLY oe +12 
RMS OUTPUT VOLTS (Eo) = 
OPERATING FREQUENCY aie 


s 
| 
fa) 
x 
= 
z 
= 
e 
eq 
oO 
e 
2 
{2) 
2 
z 
oO 
= 
a 
a 
Bf 
= 
<a 
ra 
ie) 
- 


Ly t ) 
472 
“ “ 13002 " “ 1OkQ 
V.T.V.M. HP 400 D| OUTPUT INPUT 
OR EQUIVALENT 7” 0.47 uF 
10 nF: Hs 
682 e 
os o.oo6s | © ae are ge 
AMBIENT TEMPERATURE (Ta)-°C = pF [2] [3] fa | BEG [7] 8 = 
92CS -!15462 Td Lit 


Fig.10 - Typical total harmonic distortion 
vs ambient temperature. 


"OUTPUT" TO VTVM 
HP 400D 


OR 
on EQUIVALENT 


92CS-15466 


@ Lj -2.5 millihenry inductor, dc resistance 0.3 ohms or less. 


* Resistors metal film type, 1%. To test amplifiers, connect 
terminals as shown in Table. 


ere 
1 ~ 3 
6 8 7 
9 10 
13 14 


peed 
- Re 
D 


Fig.12 - Test circuit for measurement of ‘‘weighted”’ 
output noise voltage characteristic. 


* RESISTORS ARE METALFILM TYPE,1% 
92CS-15465 


To test Amplifiers 1, 2, 3, or 4, connect terminals as shown in 


Table. 
TERMINALS 
AMPLIFIER [————TERMINALS 
| AMPLIFIER ae INPUT ee 


1 4 

2 6 8 ; 
3 11 9 10 
4 


Fig.11 - Test circuit for measurement of broadband 
noise characteristic. 
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VV 


SIGNAL GENERATOR O. 
HP650 OR 
EQUIVALENT 


=adnF 
+ 


[- 2] 
~s 
1 
z 
z 
Oo 
[ea 
Ww 
re 
a 
a 
ia = 

TeUW YE sso] 

330 It 0.5 nF 

Te 

> — x + 0.5yF 
eT = 1 10 100 
V.TV.M* V.T.v.M = RESISTANCE IN FEEDBACK CIRCUIT (Rep) — OHMS 


* V.T.V.M. - Hewlett-Packard Model 400D or equivalent. 


Procedure: 


V.T.V.M 


92CS-1547) 


1, Adjust Signal Generator for 0 dB output at reference terminal. 
2. Read voltage at other output terminals (Figure shows terminal #1 


used as reference). 


Fig.13 - Test circuit for measurement of inter-amplifier 
audio separation ‘‘cross talk’’ characteristic. 


OPERATING CONSIDERATIONS 


Economical Gain Control 


The CA3048 is designed to permit flexibility in the 
methods by which amplifier gain can be controlled. 
Fig.14 shows a curve of the gain of an amplifier when 
the internal resistive feedback of the device is used in 
conjunction with an external resistor. Although meas- 
ured gain of various amplifiers will not be uniforn, 
because of tolerances of internal resistances, this 
method is very economical and easy to apply. 


Stability 
The CA3048, as in other devices having high gain-band- 


width product, requires some attention to circuit layout, 
design, and construction to achieve stability. 


Should the CA3048 be left unterminated, socket capaci- 
tance alone will provide sufficient feedback to cause 
high frequency oscillations; therefore, all test circuits 
in this data bulletin include loading networks that pro- 
vide stability under all conditions. 
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COLLECTOR SUPPLY VOLTS (Vcc) = + 12 
OPERATING FREQUENCY (f) = 1 kHz 
AMBIENT TEMPERATURE (Ta) = 25°C 


CA3048 


V.T.V.M. 
H-P TYPE 
400 D 

(OR EQUIV.) 


100,000 


92CS-15469 


Fig.14 - Typical amplifier gain vs feedback resistance. 


CA3048 File No. 377 


DIMENSIONAL OUTLINE 


16-LEAD DUAL-IN-LINE PLASTIC PACKAGE 
JEDEC MO-001-AC 


NES NOTE 
an. | wax. | 3 


0.155 | 0.200 3.94 

0.020 | 0.050 0.51 : 
0.014 | 0.020 0.356 | 0.5 
0.035 | 0.065 0.89 1.65 


BASE PLANE 


SEATING PLANE ae 0.204 
GAUGE PLANE 18.93 19.93 

: 7.62 8.25 
6.10 6.60 


0.125 3.18 3.81 
0.000 0.000 | 0.76 


92CM-I5967RI 
NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
gauge plane with maximum material condition and unit installed. 


3. e, applies in zone Lo when unit installed. 

4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6. Nj is the quantity of allowable missing leads. 


® When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013”. 
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Broadband (Video) Amplifiers 
and Differential Amplifiers 
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RCSA Linear Integrated Circuits 


Solid State 
Division 


CA3002 


iF Amplifier 


© Designed for use in Communication Equipment 


@Balanced differential amplifier configuration with controlled constant-current source 
provides outstanding versatility 


@ Built-in temperature stability for operation from -55°C to +125°C 
© Companion Application Note ICAN-5036 “Application of the RCA-3002 Integrated-Circuit 


IF Amplifier” covers different operating modes, cross modulation, gaincontrol, 4-stage 
amplifier design, and an envelope and product detector analysis. 


APPLICATIONS HIGHLIGHTS 
© Product Detector © AM Detector @ Input Resistance ...... 100 k{2 typ. 
elF & Vi @ Output Resistance ..... 70 {2 typ. 
fie tia eochmilt Tigges @ Voltage Gain. . 24 dB typ. @ 1.75 MHz 
@ Push-Pull Input, Single-Ended Output 
e -3 dB Bandwidth ...... 11 MHz typ. 
@ AGC Range.......... 80 dB typ. 


® Useful Frequency Range DC to. .15 MHz 


SCHEMATIC DIAGRAM 


(8) 
(0) 
R 
48K ane a 
* 
és OD © 
Re * TERMINAL No. 6 IS AN 
2.8K Rg INTERNAL CONNECTION 
| S00 DO NOT USE 
R7 
5K D2 
Ri 
Rio IK 


oo 


CASE AND SUBSTRATE 


ALL RESISTORS ARE IN OHMS 
92CS-12953R2 


Fig.1 
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ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS, at Ta = 25°C 


Indicated voltage or current limits for each terminal can be applied under the specified 
operating conditions for other terminals. 


All voltages are with respect to ground (-Vcc, +VEE,)or common terminal of Positive 
and Negative DC supplies). 


VOLTAGE OR CURRENT 
LIMITS CONDITIONS 
TERMINAL 


2,7 8 

1 -8V Ov 5, 10 0 

9 +6 

“10 V OV AS, 20 0 

9 +6 

1, 5, 10 0 

-8.5V Ov 7 6 
9 +6 

pf fw 

ps [aw |v 


VOLTAGE OR CURRENT 
LIMITS CONDITIONS 
TERMINAL 
NEGATIVE | POSITIVE 


INTERNAL CONNECTION 
DO NOT USE 


200 {2 Resistor Between 
Terminals 7 & 8 


CASE 


OPERATING-TEMPERATURE RANGE ........................ 55°C to +125°C 
STORAGE-TEMPERATURE RANGE .....................0.00-. -65°C to +150°C 
LEAD TEMPERATURE (During Soldering): 

At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 


from case for 10 seconds max.  ........... 0.0... c eee eee eee +265°C 
MAXIMUM INPUT-SIGNAL VOLTAGE ....................... +4V 
MAXIMUM DEVICE DISSIPATION: 
MS TED nace r adhennndt peyenegivabscksoss Aencen eves 450 mW 
ANCE once yan gncdensseueberesavnsabedaneebewsns Derate linearly 5 mW/°C 


STATIC CHARACTERISTICS AND TEST CIRCUITS 


ame : TTT 
POSITIVE DC SUPPLY VOLTS (Vec) = +6 naeees POSITIVE DC SUPPLY VOLTS (Vcc) = +6 Saceens 
NEGATIVE DC SUPPLY VOLTS (Ve¢)= -6 ul scones NEGATIVE DC SUPPLY VOLTS (Ve_E) = —6 co 
- So = 90005 SS SSS SERRE 50008 SESE SSeS SSeSeeRSE EE EEEE 
< Foo Ho Seo fccase 
; Coe 2 ER 
I aan SCE Coo oH 
= Hoo © SQ OCC cnse 
Ow aan Oo BEE HHH 
JAH ee SOC eee 
= ri SEER LeeLee reece rere 
we a ane Pee SHSSSGSSSS 000000000008 
oa 5 = ann = ao CLONE PETE 
x r oe a ORR 
r@ Pree reece ce eee eer eer Once role For ro 
ge SELCESEECESETSEsCEso7—(MM MMM ctsezes esetsez sores sezetseses sess sszctiaz 
We CELL oo M so CCC CN Peete 
iz PEE EEE & PE PRE Foo HH Ho 
: a pipes EAERUEEOEG CRED. COCeeEETOLCcECsCCeccceesesee 
wo rr ® HHH aa-=au Seen PCE ee 
z2 HO = POR SS eer rrr 
: SEscaeee Ra Soceucuaaeceees Ssssebensipacseseseecceeeesect 
2 SauneSaaeuue SG EERE EEE EEE EEHEEEEEEEEE EEE SH 
a He HH @ iofoto Coo Coe eee 
= PECL eee ee 2 EERE 
poe fife |e BEE HEC EEE EERE EEE 
POC Le CeCe ee eee . EERE EEE 


(¢) SS BR Pe eee eee 


-75 -50 -25 O 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 [25 
AMBIENT TEMPERATURE (Ta)—°C 92CS-13347 AMBIENT TEMPERATURE (Ta) —°C 92¢5-13345 
Fig.2 - Input unbalance voltage & current vs temperature. Fig.3 - Input bias current vs temperature. 
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ELECTRICAL CHARACTERISTICS, at Ta =25°C, Vcc = +6 V, Veg =-6 V 


SYMBOLS 


a 
Toms cuescrenenes | 


Differential Voltage Gain Vin = 10 mV, 
(Single-Ended Input ApDIFF f = 1.75 MHz 
and Output) Rs = 502 


Maximum Output Voltage Swing | Vout(P-P) eS re 
Noise Figure ie f = 1.75 MHz Rs = 1k) 


LIMITS 


TEST 
CIRCUITS CA3002 


Fig. Min. | Typ 


TYPICAL 
CHARAC- 
TERISTICS 


SPECIAL TEST CONDITIONS 
TERMINALS No.3 & No.4 
NOT CONNECTED 
UNLESS OTHERWISE NOTED 


CHARACTERISTICS 


STATIC CHARACTERISTICS: 


Input Offset Voltage 
Input Bias Current 


Quiescent Operating 
Voltage 


EYL] 3 


Input Impedance Components: 
Parallel Input Resistance 


NF 
Parallel Input Capacitance f = 1.75 MHz 
Output Resistance Rout f = 1.75 MHz 


AGC Range (Maximum Voltage 
Gain to Complete Cutoff 


12 
14 


f = 1.75 MHz 


2 7) 
DO} a} fs 


STATIC CHARACTERISTICS AND TEST CIRCUITS 


POSITIVE DC SUPPLY VOLTS (Vcc)= +6 FT TTTTT TTT 
NEGATIVE DC SUPPLY VOLTS (Ve¢)= —6 rH 
CoCo ann Soe tH 
PERE EEE EEE EEE 


QUIESCENT OPERATING VOLTAGE 
(TERMINAL No. 8 TO GROUND)-VOLTS 


-75 -50 -25 0 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta )—C 


92CS-13562 


Fig.4 - Quiescent operating voltage vs temperature. 
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DYNAMIC CHARACTERISTICS 


POSITIVE DC SUPPLY VOLTS (Vcc) = +6 
NEGATIVE DC SUPPLY VOLTS (Ve¢) = —6 
FREQUENCY (f) =1.75 MHz 


POSITIVE DC SUPPLY VOLTS (Vcc) = +6 
NEGATIVE DC SUPPLY VOLTS (Veg) = -6 
AMBIENT TEMPERATURE (Tag) =25°C 


| 
r | 
a 
r 
|| 
| | 
[| 
a 
a 
Y | 
| 
[| 
= 
a 
B 
t | 
= 


VOLTAGE GAIN (A)-dB 


VOLTAGE GAIN (A)-dB 
San 


PO 
2err rrr rrr yt rrr 


-75 -50 -25  O 25 50 75 100 125 E S Ae 
AMBIENT TEMPERATURE (Ta)—°C KREOUENOY (i= Wie 
92CS-13344 92CS -13382 
Fig. 5a - Differential voltage gain vs temperature. Fig. 5b - Differential voltage gain vs frequency. 


DYNAMIC CHARACTERISTICS AND TEST CIRCUITS 


Coco oT 
aa POSITIVE DC SUPPLY VOLTS(Vcc)= +6 FTTTT TTT POSITIVE DC SUPPLY VOLTS (Voc) = +6 Horn 
rTTT] NEGATIVE DC SUPPLY VOLTS (Veg)= —6 [TTT TTT) NEGATIVE DC SUPPLY VOLTS (Veg) = -6 aan 
Peo Coe 4 AMBIENT TEMPERATURE (Tq)=25°C Eee 

Qe FERRER FREQUENCY (f) = 1.75 MHz Poo 
= PEER CECE a ase 
CE HHH HH 
= H : a 
BHC] © |e EEE sass 
Sal eees teeeacerennras ceees Cecreeearseees Coecc Eon Cates = 
& t ian <en rH coo a 
eee segccnen sce eee = 7 
8 EECCEICOEEEEEEE EPS ta 
mB COCR w Ho 
! tt tt HE BH a | 
Be Eee HH Ht 1 Pet Reet z ase 
seesenneee S000 SSSSSSSRSSEREe. CennSSeees HI San 
x BEERE8 PTT Tere AT TT ‘2 ud Bae a. 
i |0 DERE OAS ERSTRERES sae PTT TENT Ty zy Sam sen 
9 Seseeeunaeeeseusess S2essee0SHSGn.VGREEE 6 foto; 
2 SS Ne | EEE 
Pag seasuczatatuesstuecezetetsecesceetsteszszetse secacenece 
pi ssiecitactocaaateastosttastesttestesttcites SesesuaesCeesuCSessssies 
Poot PECEEREE PE ete os PERE EEE EEE EEE 
“75-50-25 0 25 50 75 100 125 ) 500 1000 1500 2000 
AMBIENT TEMPERATURE (Ta) — °C SOURCE RESISTANCE (Rs) —2 
92CS-13346 92CS-13397 
Fig. 6 - Bandwidth at -3 dB point vs temperature. Fig. 7 - Noise figure vs source resistance. 


3K 


H+ttH POSITIVE DC SUPPLY VOLTS (Vcc) = +6 
y tH++++) NEGATIVE DC SUPPLY VOLTS (Veg) = —6 
cc PT TTT} FREQUENCY (f) = 1.75 MHz 
+6V aaeee 
neQueSE opr sssesioetoce : 
| 
MATCHING Pr l2 HH rH H 
AUTOTRANSFORMER® a rH 
rH 
Soe 


cae 


Poor 


1.75- MHz 

(8) AMPLIFIER AND 

FILTER: GAIN 
>60 dB 


FEE 

ae 

: 
tH 


oe 
serie 
CTF 

it 


OUTPUT RESISTANCE 
(TERMINAL No.8 TO GROUND) — 2 
N 


Vee 92CS-13566 
-6V 


He 


ne 
HEH 

it 
EEE 
arf 
CHE 


1 
N 
a 

\ 
a 
{e) 
nm 
(eo) 
n 
n 
(eo) 

N 

a 

re) 

.) 


125 


s 
: 
25500 
saegueee atte 
*Taps are adjusted to provide indicated equivalent values of Rs i 


with tank tuned to resonance at 1.75 MHz, and a 50-\/ resistor AMBIENT TEMPERATURE (Ta) —°C 
connected to simulate the noise diode. 92CS-13399 


Fig. 8 - Noise figure. Fig. a - Output resistance vs temperature. 
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DYNAMIC CHARACTERISTIC AND TEST CIRCUIT 


sauae POSITIVE DC SUPPLY -VOLTS (Vgc) = +6 POSITIVE DC SUPPLY VOLTS (Vcc) = +6 ae 
Htt+ NEGATIVE DC SUPPLY VOLTS (Veg) = -6 NEGATIVE DC SUPPLY VOLTS (Veg)= -6 {14 
PITT Tt] AMBIENT TEMPENATURE (Ta )=25°C FREQUENCY (f) = 1.75 MHz 2 
4 , oe rd ae 
aane8 co - INPUT ADJUSTED FOR 3’? ORDER HARMONIC > = 
Po Cort 30 dB BELOW FUNDAMENTAL. - 
Be cece g gcceuSeCeeeeeeeeeeeee Soot 
SSS00 00000 0000000008 eee | 
| foo PERS co Coo = 
my seeeeeen me AH et COC 9 
66 tooo HH PCC es iba we 
So HHH We go COCO . 08 
ee Hae 2 = SSSS0 00555055 5R0E8 Re 
on Po a teres So 
GO co ee mere eee a 
Wo oll Titi SF ao COCO aes 
& Set saneP Ko SOR = 
5@ a A a aeama SeSenGGGREE re 
ez ttt H = oct eee ee eH + joa 
2 coo susaaus og FF aose8 oz 
“s Cor Sonne ™ a" a= 
= wd 
= coor 
= os HH 50 & 
Se Erect H 
= 
a 
CoH 
O 5 10 15 20 25 30 -75 -50 <=25 c@) 25 50 75 100 125 
FREQUENCY (f) —MHz AMBIENT TEMPERATURE (Ta) —°C 
92CS-13400 92CS-13402 
Fig. 9b - Output resistance vs frequency. Fig. 10 - Input level for — 30 dB intermodulation 


vs. temperature 


POSITIVE DC SUPPLY VOLTS (Vcc) = aes 
OSCILLATOR NEGATIVE DC SUPPLY VOLTS (Ve¢)= —6 bs steeee 2 
HEE 
suescees saeeee 
Sseciectecttact 
COC 
S008 OSs Sees eee esses Sesseuuenen 
SESS SSRSE SSE RS See eee eee Ho 
SSR S0S88 Seeee sees ss Seseuaeuess ass 
SSSSSS0 000000058 Seeeeeeeenes 
CEE SE EEE EEE EEE EEE HEE HH 
S000 SSeS eee REECE accoane 
SG008 SER 08 POSE eee eee 
2 TONE wave suuaeecessausesseesssssesseeecetee 
ANALYZER COC 
GENERATOR (HEWLETT- Sa0sGGGee0>-GaSeSSeEEe Seeeeeeen 
f= 1800.000 kHz PACKARD PA ee ee 
TYPE 302A OR Or SES00 Seeee sees 
fo= 1801.500 kHz Cart SEG00 SOReRseeeeeeens 
EQUIVALENT) S> S888 SO S88 Sees eee eee 
20 RS REP SESS Cees eee eee eee 
PLE rear 
SUKESDRSERDER SETAE 
O.1uF S080 SEGRE SSR e eee eee seeeseeeees 
C—O eee 
S00 SSS0e Sees ee eeeeeeeseseee 
VEE 7 S05 S000 SOS08 eee ee eeeeseeseees 
SERESTE RE ACCESS HANA w 
-6V 92CS -13564 CLETIP EIT eee etry pt 
5 10 15 20 25 30 
1) Increase both input-signal tones until the 2f2-f1 and 2f4-f2 output- FREQUENCY (f)— MHz 
signal voltages are 30 dB below the f1 and f2 output-signal voltages. 92CS-1340) 
2) Measure rms values of the input and output signal voltages. Fig. 12- AGC range vs frequency. 
3) The measured input signal voltage is that value when the 3rd-har- 
monic intermodulation products are 30 dB below the fundamen- 
tal outputs. 
Ye 
+6V 


Fig. 17 - intermodulation Test Circuit . 


1) Set attenuator at 80 dB attenuation. 
2) Set variable dc supply voltage at 0 V. 


RF 


, . : — ATTENUATOR V.T.V.M. 
3) Increase signal input voltage until RF V.T.V.M. indicates 5 mV _ (BOONTON 
O-80 dB 
output. TYPE 9I-CA 


EQUIVALENT) 


4) Set variable dc supply voltage at -6 V. 
5) Adjust attenuator until RF V.T.V.M. again indicates 5 mV output. 


SIGNAL 


SOURCE 
6) Change in attenuator setting in dB is total AGC Range. (HEWLETT- 
PACKARD VARIABLE O.lpF 
TYPE 65B OR | DC SUPPLY TL 
EQUIVALENT) | (O TO-6v) = 


_ -6V 92CS-13565 


Fig. 13- AGC range. 
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DIMENSIONAL OUTLINE 
10-LEAD TOS JEDEC MO0-006-AF 


92CS-15835 
srmpor | INCHES | wore | MILLIMETERS | 
sews ae a | MIN. | 
| o.230TP | 2 5.84 TP 
a ee ee 
| | 4.19 | 4.70 | 
| 3 | 0.407 | 0.482 | 
a ee ee 
| 3 | 0.407 | 0.533 | 
| 8.51 | 9.39 | 
re 
a ee 
| __|_o.712 [0.863 
0.74 | 1.14 | 
0.00 
64 
12.7 
|_| _ 360 Te 
soo 
NOTES: 
1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. ¢B applies between L1 and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L1 and beyond 0.500” (12.70 mm). 


4. Measure from Max. @D. 
5. N71 is the quantity of allowable missing leads. 
6. N is the maximum quantity of lead positions. 
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RBA Linear Integrated Circuits 


Solid State CA3011 
Division CA3012 


Wide-Band Amplifiers 


Monolithic Silicon 


FEATURES & APPLICATIONS 


@ exceptionally high amplifier gain: @ excellent limiting characteristics — 
power gain at 4.5 MHz —75 dB typ. Input limiting voltage (knee) = 
600 .V typ. at 10.7 MHz 
@ wide frequency capability — 
100 kHz to > 20 MHz 


Fig.1 SCHEMATIC DIAGRAM FOR CA3011 AND CA3012 


GROUND 
8O 


RESISTANCE VALUES ARE IN OHMS 92CM-13780RI 
% INTERNAL CONNECTION-DO NOT USE 


BLOCK DIAGRAM OF TYPICAL FM RECEIVER USING RCA-CA3011 OR CA3012 
INTEGRATED CIRCUIT WIDE-BAND AMPLIFIER 


AF 
AMPLIFIER 


(0) FM 
| } DETECTOR 


SPEAKER 

88-108 MHz 10.7 -MHz 
TUNER SELECTIVITY 

CA30I| 


OR 
CA3O0I2 


as jee Cae, ets Se ee ee ey eee _| 92CM--13825 


11-73 
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CA3011, CA3012 


ABSOLUTE-MAXIMUM VOLTAGE LIMITS AT Tag = 25° C 


Indicated voltage limits for each terminal can be applied under the specified voltage 
conditions for other terminals. All voltages are with respect to ground (Terminal &), 


NOTE: TERMINALS 6, 7, AND 9 OF RCA-CA3011 AND CA3012 ARE USED FOR INTERNAL 
CONNECTIONS. DO NOT APPLY VOLTAGES OR MAKE EXTERNAL CONNECTIONS TO 
THESE TERMINALS. 


CA3011 
VOLTAGE CONDITIONS AT OTHER TERMINALS 


TERMINAL VOLTAGE LIMITS Ftd 


CA30 12 


=e 
a ee 
ae oe 
as | 
na 
ee ee 
ee ee 
wf ef 


-55 to +125° C 
-65 to +150° C 


OPERATING-TEMPERATURE RANGE ........ 
STORAGE-TEMPERATURE RANGE .......... 
LEAD TEMPERATURE (During Soldering): 

At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 


from case for 10 seconds max. ............... +265°C 
MAXIMUM INPUT-SIGNAL VOLTAGE: 

Between Terminals land2..................... #3'¥ 
MAXIMUM DEVICE DISSIPATION .................. 300 mW 


RECOMMENDED MINIMUM DC SUPPLY VOLTAGE (Vcc) .- 5.9 V 
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ee 
Los | Same as | 


aT 

a ae Same as | 
Same 28 | 
[a0] 
= 


= 
a. 
a 
< 
— 
° 
<— 
=) 
[om 


Same as 1 


-3 to +3 Same as 1 


-3 to #3 Same as | 
INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL) 


= CONDITIONS AT OTHER TERMINALS 


Same as 1 


Same as 2 [= 
-3 to +3 Same as | 
Same as | 


INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL) 


Do Not Apply 
External Voltage 


—" 
| are] 


+ 
“Ss 
on 


+709 Ground 
es 15 
+2.5 to +7.9 — Ground 
12.5 to 47.5 Ground 
Grou 


ey ey 
; 2 


+ 
ion! 
on 


@ 
tore) 
co 
a 
[=] 
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) 
= 
— 
@ 
ee 
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ud 


+ 
™ 
on 


sf 4 [s,s ps 
+10 | Ground | +1 


12.5 to +10 
+10 


+2.5 to +10 
2500 10 
+2.5 to +10 


fom) 


G2 |G) |G) |G |q@ 
_ _ “= _ “_ 
oO oO oO oO fo) 
Cc Cc = = = 
=a p= | — | => => 
Qa a Qa . a 

+ 

— 

lam) 


Example of Use of LIMITS TABLE: 


For RCA-3012, a maximum voltage of +3 volts may be applied 
to Terminal | under the following conditions: 


Terminal 2 is at the same dc potential as Terminal 1 
Terminal 3: do not apply external voltage 

Terminal 4 is at any dc potential between +2.5 and +10 volts 
Terminal 5 is at a dc potential of +10 volts 

Terminals 6, 7, and 9 are at 0 dc potential (NOT USED) 
Terminal 8 is at dc ground potential 

Terminal 10 is at a dc potential of +10 volts 
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ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS 
po LWT ica 


CHARAC- 
TERISTICS 


CHARACTERISTICS 


Total 
Device 
Dissipation * 


Py 3 75 {+25 | 95 |120 | 187] 97| 120] 167| mW | 
| iz | = foo | - | 95] 100) 167 | mW 


oe EE Eee 
af = 8 


Voltage Gain** 


Input-Impedance 
Components: 
Parallel Input 


Resistance 
Parallel Output 


| Parallel Input, 
Capacitance 
Resistance 
— | Limiting 
— | (Knee) ty 300 uN 


Output Impedance 
le Te im ta i. 
Parallel Outrert 
* The total current drain may be determined by dividing Pt by Vcc. ** Recommended minimum dc supply voltage piel 3 5.5 V. Nominal 
7.5V 


Components: 
Capacitance curl 
load current flowing into terminal 5 is 1.5 mAa 
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CA3011, CA3012 


TYPICAL CHARACTERISTICS AND TEST SETUPS 


DISSIPATION TEST SETUP 


TOTAL DEVICE DISSIPATION (Py)=VocI 
92CS-I3812 


Fig.3 


DISSIPATION VS TEMPERATURE 


-50 38-25 0 25 50 75 100 125 150 
AMBIENT TEMPERATURE (T,) — °C 
92CS-13813 


Fig.4 


VOLTAGE-GAIN TEST SETUP 


RF V.TVM, 
(BOONTON 


TYPE 910 
OR EQUIVALENT) 


=_ 92CS-13815 


Fig.5 


VOLTAGE GAIN & INPUT LIMITING VOLTAGE 


VS TEMPERATURE 


Voc) * 7. 
FREQUENCY (f) = | Mc/s 
SOURCE RESISTANCE (Rs) = 502 


LOAD RESISTANCE (R,) = | KQ 


VOLTAGE GAIN 414 


ee eee ae 
SSee8ae.—* 


Ae 
3 cnt? 


TCOOOSS £aaee 
HPP See rrr Nr 
Http 
SEE 


INPUT LIMITING VOLTAGE 


AMBIENT TEMPERATURE (Ta) — °C 
92CS- 13809 


Fig.6 
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PROCEDURES 


A- Voltage Gain: 
1) Set input frequency at desired value, 
vj =100 wWrims. 


2) Record Vo. 


3) Calculate Voltage Gain A from 
A = 20 logig Vo/vi 


4) Repeat Steps 1, 2, and 3 for each 
frequency and/or for temperature desired. 


B - Input Limiting Voltage (Knee): 
1) Repeat Steps Al and A2, using 
vj = 100 mV 


2) Decrease vj; to the level at which Vo 
is 3 dB below its value for vj = 100 mV. 


3) Record vj; as Input Limiting Voltage 
(Knee). 


VOLTAGE GAIN AND INPUT LIMITING VOLTAGE 
VS FREQUENCY 


AMBIENT TEMPERATURE (Ta)=25°C ++ 
DC SUPPLY Eyes Wer 

SOURCE RESISTANCE (Rs)= 502 

LOAD RESISTANCE (RL)SIKO 


J 
aarinatllz 
VOLTA N 
N\ 
et tit | NAL 
i | ii} | AU 
\ 


2 7) o N 
Q 9° ° 
ro) ° ° ° 


INPUT LIMITING VOLTAGE [vi(lim)]— pV 


a 
oO 
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INPUT LIMITING VOLTAGE | 
a es 
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oO 
WJ 
a 
= 
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o 
> 


N 
° 
°o 


Ol 2 4 6 8 | 2 4 
FREQUENCY (f)—Mc/s 


6 8 19 2 


92CS -13783 


Fig.7 
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TYPICAL CHARACTERISTICS AND TEST SETUPS 


INPUT-IMPEDANCE COMPONENTS 
TEST SETUP 


+Voc 


METER 
(BOONTON TYPE “© 
= 


PARALLEL INPUT CAPACITANCE eee H 


OUTPUT-IMPEDANCE COMPONENTS 


TEST SETUP 
R-X 
METER 
~ (BOONTON TYPE 
250A 
OR 

EQUIVALENT) 3 
Fw 
Sa 
ee 
og 
oO 
FO 
ra 
=a 

om | 
a 
+Vec 92CS-13810 Z a 
do 
toad) — 

Fig. 10 & 
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ia DC SUPPLY VOLTS (Vcc) = 75 SGSeeGGSGSeRR6Re6 
AMBIENT TEMPERATURE (Ta) = 25°C PEE 
SEEEeue ep 


A eezs CSESEESESSANEDECocETbsceceees 


SeREREe 
Pavszascszatatasvatcscasassesasstsesasasa- 


INPUT-IMPEDANCE COMPONENTS 
VS FREQUENCY 


PARALLEL INPUT RESISTANCE (Riy)— KILOHMS 


eee (f) — Mc/s 
92CS-13795 


Fig.9 


OUTPUT-IMPEDANCE COMPONENTS 
VS FREQUENCY 


aan eeeeee SESS aE58 
PORTE eee ee eee 
tt tt tt ae 


OUTPUT RESISTANCE 
)—KILOHMS 


a 
SSSR5000\S CCR Sees ppt tp aaa 
SERRSSERa~ PM ee tet te pty 
SESS 8n~ “S807 2882 S>-4 


SCRE R ETN EDD 16S 
SRERE GREER ER « 

eRe SRESEP oe 

Se RRR SERPS 

CT leet | tt tt | 
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92CS-13796 


Fig.11 
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TYPICAL CHARACTERISTICS AND TEST SETUPS 


NOISE FIGURE TEST SETUP 


+Vcc 


RF VTVM 
(BOONTON 
TYPE 91D 

OR EQUIVALENT) 


4.5-MHz 
NOISE SOURCE 
(KAY 
"THERMA-NODE" 
OR EQUIVALENT) 
Ro= 502 


92CS-13814 
Ly = 82 iH, center-tapped 
Lo = 2.36 uH 
C1,C2 = Arco Type 423 padder, or equivalent 
Fig.12 


NOISE FIGURE VS DC SUPPLY VOLTAGE 


AMBIENT TEMPERATURE (Tg)=25°C 
FREQUENCY (f)=4.5MHz 
SOURCE RESISTANCE (R5)=2002 


i) 
ao] 
A. 
re 
z 
Ww 
4 
ES 
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w 
Ww 
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ae 


seas 
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DC SUPPLY VOLTS (Vp) 


92CS-13788 


Fig. 13 


DIMENSIONAL OUTLINE 
FOR CA3011 AND CA3012 


10-LEAD TO-5 JEDEC 
MO-006-AF 


aa 


SEATING 


PLANE 
GAUGE 
PLAN 


| | 
Lo RL) - L2 


NOTES: 


_ 


lines. 


N 


Leads at gauge plane within 


. Refer to Rules for Dimensioning Axial Lead Product Out- 


0.007" (0.178 mm) radius of 


True Position (TP) at maximum material condition. 


w 


¢B applies between Lj and L2. $B2 applies between L2 


and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L1 and beyond 0.500” (12.70 mm). 


4. 
5. 


Measure from Max. oD. 


6. N ts the maximum quantity 


N1 Is the quantity of allowable missing leads. 


of lead positions. 
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Linear Integrated Circuits 


CA3020 


CA3020A 


Multipurpose Wide-Band Power Amplifiers 


The RCA-CA3020 and CA3020A are Integrated-Circuit, 
Multistage, Multipurpose, Wide-Band Power Amplifiers 
on a single monolithic silicon chip. They employ a 
highly versatile and stable direct-coupled circuit con- 
figuration featuring wide frequency range, high voltage 
and power gain, and high power output. These features 
plus inherent stability over a wide temperature range 
make the CA3020 and CA3020A extremely useful for a 
wide variety of applications in military, industrial, and 
commercial equipment. 


The CA3020 and CA3020A are particularly suited for 
service as Class B power amplifiers. The CA3020A 
can provide a maximum power output of 1 watt from a 
12-volt DC supply with a typical power gain of 75 dB. 
The CA3020 provides 0.5 watt power output from a 
9-volt supply with the same power gain. 


These types are supplied in hermetically sealed, TO-5 
style 12-lead packages. 


SCHEMATIC DIAGRAM FOR CA3020 AND CA3020A 


92CS-14345RI 


The resistance values included on the schematic dia- 
gram have been supplied as a convenience to assist 
Equipment Manufacturers in optimizing the selection 
of ‘‘outboard’’ components of equipment designs. The 
values shown may vary as much as 1 30%. 


RCA reserves the right to make any changes in the Re- 
sistance Values provided such changes do not ad- 
versely affect the published performance characteris- 
tics of the device. 


Monolithic Silicon 


MULTIPURPOSE WIDE-BAND 
POWER AMPLIFIERS 


For Military, Industrial, 
and vommercial Equipment 
at Frequencies up to 8 MHz 


12-Lead TO-5 


FEATURES 


@ High power output - class B amplifier ——- 
CA3020 .... 0.5 watt typ. at Vec = +9V 
CA3020A ... 1.0 watt typ. at Vee = + 12V 


2 Wide frequency range —— 
Up to 8 MHZ with resistive loads 


@ High power gain ............---. 75db typ. 


@ Single power supply for class B operation 
with transformer —— 


CASU20 exsuswevseseddowns 3 to 9V 
CAZ020A ic cce dense we caccws 3 to 12V 


@ Built-in temperature-tracking voltage 
regulator provides stable operation over 
-55°C to +125°C temperature range 


APPLICATIONS 


@ AF power amplifiers for portable and fixed sound and 
communications systems 


@ Servo-control amplifiers 
@ Wide-band linear mixers 
@ Video power amplifiers 


@ Transmission-line driver amplifiers (balanced and 
unbalanced ) 


@ Fan-in and fan-out amplifiers for computer logic 
circuits 


@ Lamp-control amplifiers 
@ Motor-control amplifiers 
© Power multivibrator 


®@ Power switches 


@ Companion Application Note, ICAN 5766 ‘‘Application 
of CA3020 and CA3020A Integrated Circuit Multi- 
purpose Wide-Band Power Amplifiers:’: 
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CA3020, CA3020A 


ABSOLUTE-MAXIMUM RATINGS: 


DISSIPATION: WITHOUT HEAT SINK WITH HEAT SINK 
et 2. a ee ee ee ee eee LW At Te © OC oa ice scueiaaaures 2W 
Above Ta, 325 Cyasaaens wos'es derate linearly 6.7 mW/C | At Te = 25°C to Ta = 55°C... wee. 2 W 


Above Tc = 55°C. . derate linearly 16.7 mW/°C 
TEMPERATURE RANGE: 


OCTOUEE 4 i oS e ee neh Se DRA He eee -55°C to +125°C 
SUOMNSGG. 6 cee kee eee CERES E RR HEE RR HSE OS -65°C to +150°C 


LEAD TEMPERATURE (During Soldering): 


At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds miaX. 2.2.6. cee vee eee ae eee awas +265°C 


MAXIMUM VOLTAGE RATINGS at T, = 25°C 


The following chart gives the range of voltages which can be applied to the terminals 
listed vertically with respect to the terminals listed horizontally. For example, the MAXIMUM 
voltage range of the vertical terminal 1 with respect to terminal 12 is 0 to +10 volts. CURRENT RATINGS 


+3 ie 
ev 12] Notel 


I 
No. ma" 


No 


300 


300 


a «(OE 
Cc 
~~ 
NO 
on 
i g 
pe 
=a 
o + 
fa) 
NO 


i 


| a wm > Ww BRO 
a 


N 


NR 
oOo 


zen 


COOTER 


Note 1: This voltage is established by the maximum current * Voltages are not normally applied between these terminals. 
rating. Voltages appearing between these terminals will be safe if 
Note So te endttons of oe and Q7 may be returned to a nega- okt $9 als limits between all other terminals are not 


tive voltage supply through emitter resistors. Current 
into terminal No.9 should not be exceeded and the 


total device dissipation should not be exceeded. 4 Higher value is for CA3020A. 


Note 3: Terminal No.8 may be connected to terminals Nos.9, 
11, or 12. 
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ELECTRICAL CHARACTERISTICS AT T, = 25°C 


TEST CONDI TIONS 
SYMBOLS CIRCUIT 
AND 
PROCEDURE 
FIG. 


LIMITS 
CA3020A 


CHARACTERISTICS UNITS 


LIMITS 
CA3 020 


en TYP. | MAX. 


Collector-to-Emitter 
Breakdown Voltage, Qe & Q, 
at 10 mA 


R)CER 
Collector-to-Emitter 
Breakdown Voltage, Q) 


R)CEO 
at 0.1 mA -_ 
Idle Currents, Qe & Q7 ly IDLE 
I IDLE 

Peak Output Currents, I4PK 

Q & Q I7PK 
Cutoff Currents, I, CUTOFF 
Qe &Qy ly CUTOFF 


Differetial Amplifier 
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— 
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a 


Collector-to-Emitter ICEO 10.0 100 
Emitter-to-Base le BO emit yA 
Collector-to-Base ICBO 3.0 
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Vecl 
Vec2 


3K 
fin 
—— g 
Q7 = 
Vpp (CER) 
Q 
= 92CS - 19859 
92CS-15233 
Fig.2 Fig.2 
. nea b. Typical audio amplifier circuit utilizing the CA3020 or 
a. Collector-to-emitter breakdown voltage (Q¢ & Q,) circuit CA3020A as an audio preamplifier and class B power 


amplifier 


TYPICAL PERFORMANCE DATA* 


An External Radiator is Recommended for High Ambient Temperature Operation 


CHARACTERISTICS SYMBOLS | CA3020 | CA3020A | UNITS 
| Yoo, | 99 | so 


Power Supply Voltage V 


Diff. Ampl. 


Zero Signal Current 
: Output Ampl. 


Diff. Ampl. 
Maximum Signal Current 
Output Ampl. 


Maximum Power Output at THD = 10% 
Power Gain 19 
Input Resistance 


79 

5 99 

Efficiency 5 ) 
0 

l 3 


3. 


* Refer to Figs.8 through 12 for Measurement and Symbol Information. 


Signal-to-Noise Ratio | 70 | 


i) 
+ 
] 
3 
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TYPICAL TRANSFER CHARACTERISTICS 
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POWER AMPLIFIER OUTPUT MILLIAMPERES (14,17) 


a 
SERRE ERE EESREEBAN\E V.EReR8 
BSEan8 SER RERREEREANY Z 
92CS-15212 SEER EERE RERREeeee .< 
75 50 25 10) -25 
a. Test Setup I4"0N" I7 "On" 


DIFFERENTIAL AMPLIFIER INPUT MILLIVOLTS(V23) 92cs-15226 


Fig.3 b. Characteristics with Ry9 shorted out 


POWER AMPLIFIER OUTPUT MILLIAMPERES (14,17) 


NAS 77 COP 
Co CCCCONNG 
9205-15236 otter Hetrtt See EH 
-25 0 25 50. 75 
a. Test Setup ea sia shoal i on! 


DIFFERENTIAL AMPLIFIER INPUTMILLIVOLTS(V23) 92cs-15225 
Fig.4 b. Characteristics with Rio in circuit 


“MINIMUM DRIVE’ TYPICAL CURRENT-VOLTAGE SATURATION CURVE 


+9V. 


7 
(MAX. I7 CURRENT 
<~ 17 WITH PIN 2 
RETURN TO GND. 
THROUGH 10k Q) 


CA3020 


cy ss 

S00) 20505 eee sees 

4 So) S 00000 SSSSSReSeeeee 
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92CS-15210 


a. Test Setup POWER AMPLIFIER COLLECTOR VOLTS (V4,V7) 92CS-15228 
Fig.5 b. Characteristic 
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ZERO SIGNAL AMPLIFIER CURRENT vs DIFFERENTIAL AMPLIFIER SUPPLY VOLTAGE 


92CS-152ll 


a. Test Setup 


ZERO SIGNAL OUTPUT AMPLIFIER 
MILLIAMPERERES (Icc2) 


DIFFERENTIAL AMPLIFIER SUPPLY VOLTS (Vcc}) 


TT 
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SESeeeP 
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c. Output Amplifier Characteristics 
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ZERO-SIGNAL DIFFERENTIAL AMPLIFIER 
Seen eeR 
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oT] 
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AMBIENT TEMPERATURE (Ta)—°C 


me 150 


92CS-15215 


b. Differential Amplifier Characteristics 


Fig.7 
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AMBIENT TEMPERATURE (Ta)= 25° 
potitt i tpl ti ti. a 
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DIFFERENTIAL AMPLIFIER SUPPLY VOLTS (Vc¢c)) 
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CA3020, CA3020A 
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b. Differential Amplifier Characteristics 


ZERO SIGNAL AMPLIFIER CURRENT 
vs AMBIENT TEMPERATURE 


CA3020 


92CS-15213 


a. Test Setup 


10 


92CS-15229 


MILLIAMPERES (I cco) 


ZERO SIGNAL OUTPUT AMPLIFIER 


Sees atid itaceeete 


Pore rer S OPEN Ph 


O 50 100 
AMBIENT TEMPERATURE (Ta ) —°C 


c. Output Amplifier Characteristics 
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STATIC CURRENT AND VOLTAGE TEST CIRCUIT 


Vcc, VCC2 


CA3020 
CA3020A 


92CS-15214 


CURRENTS OR 
VOLTAGES 


MEASUREMENT OF BANDWIDTH AT -3 dB POINTS 


+VcCcl +Vcoc2 


CA3020 


CA30204 ®OUT 


SIGNAL 
SOURCE 


92CS-14328RI 


PROCEDURES: 
1. Apply desired value of Vac and Voc 


2. Apply 1 kHz input signal and adjust for ey, = 
IN 
5 mV (rms) 


3. Record the resulting value ofe in dB 
OUT 
(reference value) 


4. Vary input-signal frequency, keeping e constant at 
5 mV, and record frequencies above and below 1 kHz 
at which CouT decreases 3 dB below reference value. 


5. Record bandwidth as frequency range between -3 dB 
points. 


= Fig.9 


MEASUREMENTS OF ZERO-SIGNAL DC CURRENT DRAIN, MAXIMUM-SIGNAL DC CURRENT DRAIN, 
MAXIMUM POWER OUTPUT, CIRCUIT EFFICIENCY, SENSITIVITY, AND TRANSDUCER POWER GAIN 


+Vccl +VCC2 


SIGNAL CA3020A 
SOURCE 


*T: Push-Pull Output Transformer; Load 
Resi$tance (RL) should be selected to 
provide indicated collector-to-collector 


Load impedance (Rec) = 92CS-14346RI 
PROCEDURES: 
Zero-Signal DC Current Drain 
1. Apply desired Value of V and V and reduce 
ern to OV ey CC, 
2. Record resuiting values of luc and luc in mA 


as Zero-Signal DC Current Drain? ~1 2 


Fig.10 


Maximum-Signal DC Current Drain, Maximum Power 
Output, Circuit Efficiency, Sensitivity, and Transducer 
Power Gain 


1. Apply desired value of Voc and Voc and adjust 


enn to the value at which the Total Bantionic Distor- 


tion in the output of the amplifier = 10% 


2. Record resulting value of ‘cc, and ‘ce. in mA as 
DC Current Drain 


3. Determine resulting amplifier power output in watts 


Maximum-Signal 


and record as Maximum Power Output (Poyp 
4. Calculate Circuit Efficiency (7) in % as follows: 
P 
7 = 100 =e 
Vv I +V I 
CC, CC, CC, CC, 


where Pout is in watts, Voc 


volts, and I and I are in amperés. 
cc cc 
5. Record value of en in mv (rms) required in Step 1 
as Sensitivity (ern) 


6. Calculate Transducer Power Gain (G,) in dB as 


follows: Pout 
Gp = 10 log, y ——— 
IN 
is 2 
where Pin (in mW) = IN 
3000 + Rin 
(10) 
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I-kHz 
SIGNAL 
SOURCE 


MEASUR 


+Vccl 


CA3020 


I-kHz 
SIGNAL 
SOURCE 


CA3020A 


CA3020, CA3020A 
EMENT OF INPUT RESISTANCE 


+Vcc2 PROCEDURES: 
Input Resistance Terminal 10 to Ground (Rin ) 


and V and eer's in 


1. Apply desired value of V cc 
2 


Position 1 CC, 


2. Adjust 1-kHz input for desired signal level of mea- 
surement 


3. Adjust R for e,= e,/2 


4. Record resulting value of R as R 
IN 19 


Input Resistance Terminal 3 to Ground (Rin) 


1. Apply desired value of V and V set S in 
Position 2 CC, CC 


2. Adjust 1-kHz input for desired signal level of mea- 
surement 


3. Adjust R for e5= e,/2 


4. Record resulting value of R as Rin 
3 


92CS-14347RI Fig.11 


MEASUREMENT OF SIGNAL-TO-NOISE RATIO 
AND TOTAL HARMONIC DISTORTION 


+Vcc +VCC2 


CA3020 
CA3020A 


*T: Push-Pull Output Transformer; Load Resistance = 
(Ri) should be selected to provide indicated col- 


lector-to-collector Load Impedance (Rcc) 


PROCEDURES: 


Signal-to-Noise Ratio 


Is 
2. 
3. 


'P 


Close Sy and S33 open S5 


Apply. desired values of Voc and Voc 


92CM-14329RI 


DIMENSIONAL OUTLINE 
12-LEAD TO-5 JEDEC M0-006-AG 


DISTORTION 
ANALYZER 
HEWLETT-— 

PACKARD 
TYPE 302A 
OR 
EQUIVALENT 


BAND-PASS 
FILTER: 


VOLTMETER 
BALLANTINE 
MODEL 320 
OR 
EQUIVALENT 


92CS-19774 


INCHES MILLIMETERS 


JE 

g 
iF 
uv 


SHS GG 80 85 E 
oO 
s/S|/§ 
eo 
° 
2|slo 
£/ 3/8 
r) ro) 
2 
° 
peor 
m 


Adjust en for an amplifier output of 150mW and 
record resulting value of EouT in dB as "OUT 
(reference value) 
. Open S; and record resulting value of €CouT in dB as 
“OUT, = 
OUT, 
. Signal-to-Noise Ratio (S/N) = 20logs5 . 
“OUT, 
NOTES: 
1. Refer to Rules for Dimensioning Axial Lead Product Out- 
Total Harmonic Distortion Hines: 
2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
Close Si and So; open S3 True Position (TP) at maximum material condition. 
x 3. ¢B applies between L1 and L2. ¢B2 applies between L2 
. Apply desired values of "ee, and Voc and 0.500" (12.70 mm) from seating plane. Diamerer is 
Adjust en for desired level amplifier eutput power uncontrolled in L1 and beyond 0.500” (12.70 mm). 
- Record Total Harmonic Distortion (THD) in % bpuaenaaam 


2 
3. 
4 


Fig.12 


5. N1 is the quantity of allowable missing leads. 
6. N is the maximum quantity of lead positions. 
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Linear integrated Circuits 


CA3021 
CA3022 
CA3023 


Low-Power Video and Wideband Amplifiers 


Monolithic Silicon 


RCA-CA3021, CA3022, and CA3023 are low-power integrated-circuit wideband 
amplifiers with a wide range of applications in industrial, military, and commercial 


communications equipment. 


The CA3021, CA3022, and CA3023 have the same maximum ratings, 
principally in dissipation (de power requirements) and bandwidth capability. 
three’ devices are designed for operation over the temperature range from -55° C to 


+1959 C. 


HIGHLIGHTS 


@ Low DC Power Drain: 
CA3021 = 4 mW typ. tv 
Pp Revers - 12.5 mW yp. ee 
143023 = 35 mW typ. 


@ Excellent frequency response: 
-3 dB , CA3021 = 2.4 MHz typ. 
W CA3022 = 7.5 MHz typ. 
CA3023 = 16 MHz typ. 


@ High Voltage Gain: 
| CA3021 = 56 dB typ. at 0.5 MHz 
A ) CA3022 = 57 dB typ. at 2.5 MHz 
CA3023 = 53 dB typ. at 5 MHz 


@ Wide AGC Range: 33 dB typ. 

@ Only one power supply (4.5 to 12 V) required 

@ Hermetically Sealed 12-Lead TO-5-style package 
@ Operation from -55° C to + 125° C 


Each consists of a multistage amplifier circuit and un- 
connected diodes on a single chip, hermetically sealed in a 12-lead TO-5 style 
package. The diodes may be connected to provide limiting in FM applications. 
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and differ 
All 


APPLICATIONS 


®@ Gain-Controlled Linear Amplifiers 


@ AM/FM IF Amplifiers @ Video Amplifiers @ Limiters 


SCHEMATIC DIAGRAM FOR CA3021, CA3022, AND CA3023 


ALL RESISTANCE 
VALUES ARE IN 
OHMS 


92CS-I14416R2 


11-73 
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ABSOLUTE-MAXIMUM RATINGS: 


OPERATING-TEMPERATURE RANGE 
STORAGE-TEMPERATURE RANGE 


LEAD TEMPERATURE (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. 


DEVICE DISSIPATION, Pp 
INPUT-SIGNAL VOLTAGE 


Connected to 
Voltage 
Source 
through 10002 
-3V Resistor 
-3V 
OV 


1 
; es 
° ov 


10 max. mA 
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Lmobane peer ecene sues ae cceecs 55°C to +125°C 
somes clue eancedescduvavaswose -65°C to +150°C 


a tee Bom uuae bao eeenunesa Spe eepai +265°C 


bie = agi e eee Wise ele ees mae s eae Se Soles -3,+3 max. 
bias taste ergs Aes Ee Ra BE ee se ws See Table Below 


VOLTAGE OR 
CURRENT LIMITS 
TERMINAL | NEGATIVE) POSITIVE 


+12V 


20 max. mA 


+4V 
+12V 


+4V 


CA3021—CA3023 


ove ni atia, = Gyaute-ew se gre © clare Gane oola Cue Sete = 120 max. mW 
V 


CIRCUIT CONDITIONS 


ee ee 


5 +12V 

Pinte] Ge 
F014, 12 | God 
Ground 

P| eens 
sf aw 
| Ground 


CA3021—CA3023 ——  —— ———— ————————————SSSSSSSSSSSSSFSFSFSFSFSSSSSSSSSSSSMMssSFSPFFle No. 243 


ELECTRICAL CHARACTERISTICS, at T, = 25° C, Vac = +6V, unless otherwise specified 


TEST CONDITIONS LIMITS 


FEEDBACK 
TEST SETUP| RESISTANCE CA3021 CA3022 CA3023 
CHARACTERISTIC (Riz) BETWEEN (TA5219) (TA5236) (TA5218) 


PROCEDURE| TERMINALS quency 
tin. [Typ. [Max.| in. Typ. [Max [Min.| Typ.[Max.| Units | Fig. 


Devic een Series 
Dissipation -[-|-|5 jes ai tet ee) 
Seer z 2} Sat se 


Quiescent Sa Ree eT OS OS 
Output pk | =~ fT - - dg Pp |e 


Voltage 


z 
Pe 
N 
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Compo- 
nents 


Output 
Resistance Rout 


Noise Figure 
4.7k 


AGC Range = aa 
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TEST SETUP FOR MEASUREMENT OF DEVICE DISSIPATION 


DEVICE DISSIPATION (PT)—mW 


= 
E 
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Ee 
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ra) 
ma 
o 
> 
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AND QUIESCENT OUTPUT VOLTAGE 


92CS-14434 


P+ = Vcc (1) 
Fig.2 


DEVICE DISSIPATION VS DC SUPPLY VOLTAGE 
FOR CA3022 


He 
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ssanenee 
ectaetiectics 
aeacae ro Bea 
Obed HEHH+H 
4 a ) 2 
DC SUPPLY VOLTS (Vcc) 
92CS -14387 


Fig. 3(b) 


DEVICE DISSIPATION VS TEMPERATURE FOR 
CA3021, CA3022, AND CA3023 


“IDC SUPPLY VOLTS (Vcc)= +6 


eau FEEDBACK RESISTANCE eat =0O ‘ 
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Fig. 3(d) 
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DEVICE DISSIPATION (PT)—mW 


CA3021—CA3023 


DEVICE DISSIPATION VS DC SUPPLY VOLTAGE 


FOR CA3021 


Te 


DC SUPPLY VOLTS (Vcc) 
92CS-14386 


Fig. 3(a) 


DEVICE DISSIPATION VS DC SUPPLY VOLTAGE 


FOR CA3023 
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Fig. 3(c) 


TEST SETUP FOR MEASUREMENT OF AGC 
SOURCE CURRENT 


92CS-14433 


lacc IS THE CURRENT FLOWING INTO TERMINAL 2. 


Fig.4 


CA3021—CA3023 


TEST SETUP FOR MEASUREMENTS OF VOLTAGE-GAIN, -3dB 


BANDWIDTH, AND MAXIMUM OUTPUT VOLTAGE 


VGG 
+6V 


RF VTVM 
BOONTON 
TYPE SIA 


OR 
EQUIVALENT 


92CS-14430 


PROCEDURES 
Voltage Gain: 


(a) Set €jp = 0.5 mVat frequency specified, read €out Voltage Gain 


(A) = 20 Logig a, 


Bandwidth: Cin 
(a) Set Eoyt to a convenient reference voltage at f = 100 kHz and 
record corresponding value of @jn. 
(b) Increase the frequency, keeping ejn constant until out drops 
3-dB. Record Bandwidth. 

Fig.5 


VOLTAGE GAIN VS FREQUENCY FOR CA3022 


AMBIENT TEMPERATURE (Ta) = 25°C FEEDBACK RESISTANCE (Rp) 

DC SUPPLY VOLTS (Vcc)= +6 CONNECTED BETWEEN TERM-— 
TERMINALS No. 10,11, AND 12 CONNEC-— INALS No.3 AND 7 

TED TO GROUND 


ie a a ee ee 


FEEDBACK RESISTANCE (Ra)<c| 


VOLTAGE GAIN(A)—dB 


FREQUENCY (f ) — MHz 


Fig.6(b) 


DC SUPPLY VOLTS (Vcc)=+6 

TERMINALS No.10,I1, AND 12 CONNECTED 
TO GROUND 

FEEDBACK RESISTANCE (Rg) CONNECTED 
BETWEEN TERMINALS No.3 AND No.7? 


Gf 


as 
A 


re] 
no] 
3s 
= 
< 
ro) 
W 
rT) 
hi 
z 
[e) 
> 


-75 -50 -—25 0 25 50 75 100 135 150 
AMBIENT TEMPERATURE (T, )—°C 
92CS-14420 
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VOLTAGE GAIN VS FREQUENCY FOR CA3021 


AMBIENT TEMPERATURE (Ta)=25°C FEEDBACK RESISTANCE (Ra) 
DC SUPPLY VOLTS (Vcc) = +6 CONNECTED BETWEEN TERM- 
TERMINALS No. 10,11, AND 12 CONNEC- INALS No.3 AND 7 

TED TO GROUND 


| 560KQ] | TSS 
| 00K NN 


VOLTAGE GAIN (A) —dB 


FREQUENCY (f ) — MHz 


92CS- 14428 


Fig.6(a) 


VOLTAGE GAIN VS FREQUENCY FOR CA3023 


AMBIENT TEMPERATURE (Ta) = 25°C FEEDBACK RESISTANCE (R@) 
DC SUPPLY VOLTS (Vcc) = +6 CONNECTED BETWEEN TERM- 
TERMINALS No. '0, II, AND 12 CONNEC- INALS No. 3 AND 7 

TED TO GROUND 


ae aes 
5 ee 


———— 
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Fig.6(c) 


VOLTAGE GAIN VS TEMPERATURE FOR CA3021, 
CA3022, AND CA3023 


Fig.6(d) 
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TEST SETUP FOR MEASUREMENT OF INPUT- 
IMPEDANCE COMPONENTS 


Vec 
+6V 

R-X METER 

BOONTON @ 

TYPE 250A Re 

OR 
EQUIVALENT D ((2) 
92CS -14432 


TEST SETUP FOR MEASUREMENT OF NOISE FIGURE 


ICUT 


casoai | 39 | 


CA3022 | 10 | 
CA3023 


|-MHz 
TANK CIRCUIT 


|-MHz 

AMPLIFIER & 
FILTER 
GAIN = 

60 dB 


RF VTVM 
BOONTON 
TYPE SIA 

OR 

EQUIVALENT 


92CS-14446 


CA3021 - Rg = 39 ki) 
CA3022 - Rg = 10 ki) 
CA3023 - Rg = 4.7 kl) 


Fig.9 


DIMENSIONAL OUTLINE 
12-LEAD TO-5 JEDEC M0-006-AG 


92CS-19774 


CA3021—CA3023 


TEST SETUP FOR MEASUREMENT OF OUTPUT 
RESISTANCE 


Voc 
+6V 


R-X METER 
BOONTON 
TYPE 250A 


OR 
EQUIVALENT 


92CS-14431 


Fig.8 


TEST SETUP FOR MEASUREMENT OF AGC RANGE 


Voc f R 

2 
cssoar] ama 1 | 

casos] 10 pan a7 


| 5,10 MHz 
AMPLIFIER 
GAIN:OTO 45 dB 


1,5,I0 MHz 


SIGNAL 
SOURCE 


+6V +07V 
92CS-14448 


A WITH SIN POSITION 1 
AGC RANGE = 20 LOG,;g———______ 
A WITH S IN POSITION 2 


(A = VOLTAGE GAIN) 


CA3021 


CA3022 
CA3023 | 10 


Fig. 10 


MILLIMETERS 


' MAX. 


NOTES: 
1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. ¢B applies between Lj and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L1 and beyond 0.500” (12.70 mm). 


4. Measure from Max. ¢D. 
5. N71 is the quantity of allowable missing leads. 


6. N is the maximum quantity of lead positions. 
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MROBA Linear Integrated Circuits 


CA3040 


The RCA CA3040 is a monolithic silicon integrated 
circuit designed to meet the requirements of a wide 
variety of applications requiring high gain and wide band- 
width. The cascode-connected differential amplifier 
achieves a double-ended gain of 37 dB with atypical 3 dB 
bandwidth of 55 MHz. Emitter-Follower input and output 
stages provide the desirable high input impedance and 
low output impedance for coupling to other circuits. 


The CA3040 includes two biasing options, allowing the 
user to optimize his design over the entire military 
temperature range of -55 to +125°C. Bias Mode A yields 
a substantially constant voltage at the output terminals 
for applications using DC coupling to succeeding stages 
or requiring maximum dynamic range over the temperature 
range. DC output voltage varies less than 0.1 volt (typi- 
cally) over the entire temperature range while gain varies 
+2 dB. Bias Mode B provides extremely stable gain 
over the temperature range. Gain variation is 0 dB (typi- 
cally) in this Bias Mode. DC variation is +0.8 volt. 


Provisions are also made for stabilizing the operating 
point for either single or split power supplies. 


VIDEO and WIDE-BAND 
AMPLIFIER 


For Industrial and 


Commercial Equipment at ares 


Frequencies up to 200 MHz 


FEATURES 


@ High Differential Push-Pull Voltage Gain..... 
Single-Ended Voltage Gain.............seeees 
@ Wide (3dB) Bandwidth............cccceececeecececees 


@ Balanced Input and Output 


@ High Input Resistance . 20.0: 0c0ne as csswnsenscincen ses 
@ Low Output Resistance ns osx cacsesecascs sccsiensses 


@ Bias Options for Temperature Compensation: 
Bias Mode A: ‘‘Constant’’ Voltage 
Bias Mode B: ‘‘Constant’’ Gain 


APPLICATIONS 
@ Video Amplifier @ Modulator 
@ Schmitt Trigger @ IF Amplifier 


® Sense Amplifier 


SUBSTRATE 


SUBSTRATE 


ALL RESISTANCE VALUES IN KQ'S. 


92LS— 2832 


Fig.1 - Schematic Diagram for CA3040 
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. 31dB typ. 


@ Mixer 
@ DC Amplifier 
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ABSOLUTE-MAXIMUM RATINGS 


DISSE ALION * susase ed CRO o ES hE we Oe RRR 45G mW 
Derating factor for Ty > 86°C... wc na eee eee ee ene ee es 5 mW/°C 
TEMPERATURE RANGE: 
CIRGTAEAG. + i+ cou anno ee c CE 40SSS KEES ERTS Oe ED -55°C to +125°C 
Se. a ee rr a a re -65°C to +150°C 


LEAD TEMPERATURE (During Soldering): 


At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. ..cccccveccccccccccecvvccses +265°C 


* Limitation imposed by the thermal resistance of package. 


MAXIMUM VOLTAGE RATINGS at Ta = 25°C 


The following chart gives the range of voltages which can be applied to the terminals 
listed vertically with respect to the terminals listed horizontally. For example, the MAXIMUM 
voltage range of the vertical terminal 2 with respect to terminal 11 is 0 to +14 volts. CURRENT RATINGS 


+10 
: - -10 


4 
m 
ps] 
> 


INAL ie 


“fe 
fe 
2c 
ok 

> 
1 

N 

co 
+ 
‘fe 
fa 


—_ z 


el 


4 Reference Substrate * Voltages are not normally applied between these terminals. 

Voltages appearing between these terminals will be safe if 

Note 1: External connection required for proper operation. the specified limits between all other terminals are not 
exceeded. 
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ELECTRICAL CHARACTERISTICS AT Ta = 25°C Unless Otherwise Specified 


Test Characteristics 
Characteristics Symbols Circuits | Special Test Conditions CA3040 Curves 


Min. | Tye. | Max. | Fig. 


STATIC CHARACTERISTICS Vcc = +6V, VEE = -6V 
=— voeve | a | REE BS . 
Bias Mode A 
0 | Seat, [- fart - fp» | - 
Base Bias Voltage Switch Closed 
Bias Mode B 
2(a) Bias Mode Switch 
2(a) Bias Mode Switch 
a | "ners: Soe | - | 6 | | oa | - 
2(a) Bias Mode Switch A . 
2(b) Aor B: Closed B 
Mode A 
2(a) Switch open or closed 
Power Supply Current Drain Tp oF mee Mode B 4.7 8.5 15:5 mA 10 
I5 +Ig +111 Switch open or closed 
DYNAMIC CHARACTERISTICS Vcc = +12V, VEE = 0, Split Voltage Supply (Optional) = +6V 
Single-Ended Input f = 1MHz - 
Differential Output _ ADIFF(DE) | 3(8) Rs = 50 p34 | os7 f= | 
Single-Ended Input f = 1MHz 
and Output ADIFF(SE) 3(a) Rs = 50 28 is 4,5 
ADIFF(SE)10 
iff ial Vol in Balan f = 1MHz -1 +1 - 
Differential Voltage Gain Balance ~ADIFF(SE)12 3(a) 
Vo or V ie 
8 10 f = 1MHz 
Output Voltage Swing RMS 3(a) Rs = 50 p= fos] - | VRMS 7 
; : (Note 1)f = 30 MHz 
Noise Figure NF 3(a 75 8 
fwoise rime Pwr] te) Rs = 400 Q -f{ eo] se 
Parallel Input Capacitance 3(a) f = 1MHz PF - | 22 | - | pF ~ 
TEMPERATURE DEPENDENT CHARACTERISTICS 
Temperature coefficients for ambient temperature: -55°C_<Ta~ <+ 125°C 
A A "Bi 0 
papalt welts Avig or Aviz2 BiasModeA | - | 9 | - | mvc | ; 
a IC) Biaswode8 [| - | 64 | - | mvic! 
Power Supply Current Drain Al2/°C Bias Mode A p= {os | - | nace | 11 
Differential Voltage Gain Anipr/C ee |= |o.0166| - | dB/°C 12 
a(0) BiasModeB | - | ¢ | -_| 


Note 1: Replace 1-k{2 resistors between Term. 1 and 4 and Term. 1 and 6 with suitable chokes so that reactance at 30 MHz exceeds 5k{2 
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STATIC CHARACTERISTICS TEST CIRCUITS FOR CA3040 


BIAS MODE A: BIAS CIRCUITS 

OF TERMINALS NO. 3, 7, 8, 

AND 9 ARE CONNECTED TO 

ACHIEVE CONSTANT DC OUT- 

PUT VOLTAGE REFERENCE 

LEVEL WITH VARYING AM- 

BIENT TEMPERATURE. 

— ALL RESISTORS IN OHMS. 92CS-15455 


Fig.2(a) - Bias Mode A 


DYNAMIC CHARACTERISTICS TEST CIRCUITS FOR CA3040 


* 
0.I Vio 
OUTPUT 
- Ors IK 
CA3040 
6) ((0) 1K + 
0.001 VIO 
OUTPUT 
0.001 
"78 
(OPTIONAL) 
92CS-15446 


+6V +12V 


* VARIABLE CAPACITANCE (0.5-|.0y4F ) ADJUSTMENT FOR 
EQUAL 3dB BANDWIDTH AT AMPLIFIER OUTPUTS, 
TERMINALS 10 AND l2. 


ALL RESISTORS IN OHMS. 

ALL CAPACITORS IN MICROFARADS (UNLESS OTHERWISE 
INDICATED). 

BIAS MODE AIS AS DEFINED IN FIG. 2 (a) 


Fig.3(a) - Bias Mode A 


COLLECTOR SUPPLY VOLTS (Vcc)=+!2 
AMBIENT TEMPERATURE (Tg)=25°C 
SINGLE-ENDED INPUT AND OUTPUT 
MODE A SWITCH CLOSED, FIG. 3(a) 

> 40} Rg=502,R, =IKQ 


Ww 
ie} 


nN 
(2) 


S) 


DIFFERENTIAL VOLTAGE GAIN (A DIFF.)—dB 


DIFFERENTIAL VOLTAGE GAIN (ApiFF)— dB 


CA3040 


BIAS MODE B: BIAS CIRCUITS 
OF TERMINALS NO. 3, 7, 8, 
AND 9 ARE CONNECTED TO 
ACHIEVE CONSTANT RF GAIN 
WITH VARYING AMBIENT TEMP- 


i ERATURE. 
VEE 


ALL RESISTORS IN OHMS. Secs -15454 


Fig.2(b) - Bias Mode B 


OUTPUT 
IK 
IK = 
Vio 
OUTPUT 
S (OPTIONAL) 
0.001 
Vec 
+6V +12 V 92CS—15447 


* SEE FIG 3(a) 
BIAS MODE BIS AS DEFINED IN FIG 2(b) 
ALL RESISTORS IN OHMS. 
ALL CAPACITORS IN MICROFARADS (UNLESS OTHERWISE 
INDICATED). 


Fig.3(b) - Bias Mode B 


AMBIENT TEMPERATURE (Ta)=25°C [+++ 4 +4444 + TT TH 


san 
SINGLE-ENDED INPUT AND OUTPUT EERE RERRER SREB 
MODE A,SWITCH CLOSED, FIG. 3 (a) PEC A 
Rg=502, Rie IKQ 


soscaaeceses 


2 468 2 468 2 468 2 468 2 468 2 468 
ae | eee || a: é 7 Tera Nat 
FREQUENCY (f) —MHz 92C¢S-15449 DC SUPPLY VOLTS aceeimees 


Fig.4 - Differential Voltage Gain vs Frequency Fig.5 - Differential Voltage Gain vs DC Supply Voltages 
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OPERATING CONSIDERATIONS 


General 


The CA38040 is designed to provide flexibility in 
the selection of power supply configurations and to 
provide the circuit designer the choice between two modes 
of temperature-compensated performance. Mode A, 
which provides constant DC output voltage, is recom- 
mended for most applications. The control of the opera- 
ting point provided by this mode maintains the dynamic 
range of the device while gain variation over most of 
the range is less than +1 dB. Mode B provides constant 
gain for applications where this consideration is critical, 
but will exhibit a reduction of dynamic range at the 
temperature extremes. 


Power Supply Considerations 


Figures 2 and 3 illustrate the use of the CA3040 
with balanced dual supplies and single power supplies, 
respectively. Both figures demonstrate that the inputs 
may be directly referenced to the center point of the 
supply (ground in Fig.2) by closing the included switch. 
This is the natural connection in Fig.2. This connection 
is optional, however, and need not be made. Use of this 
connection in Fig.3 implies the presence of another 
DC supply or a “‘stiff?’ bleeder. If such a source is 
present its use is suggested in order to maintain maxi- 
mum common mode range. Dynamic performance and 
dynamic range of the output circuit are unaffected by the 
choice of biasing scheme used so that in most cases 
direct connection of Terminal No.1 to the center point 
of the supply is not required. Where direct connection 
is not used, Terminals No.4 and No.6 must be biased 
from Terminal No.1 for proper operation. 


High-Frequency Considerations 


Stable high-frequency operation requires that proper 
high-frequency construction techniques be followed. 
The photograph of Fig.6 illustrates the precautions 
taken in the construction of the test circuit of Fig.3. 


Extreme caution is required because of the extended 
gain bandwidth capability of the device. Oscillations 
have been observed in the 400-to-800 MHz range when 

COLLECTOR SUPPLY VOL 


CC 
AMBIENT TEMPERATURE (Tg) = 25°C 
SINGLE-ENDED-INPUT AND OUTPUT 


N 
x 
= 
| 
= 
ao 
x 
= 
a 
= 
(2) 
2 
a 
a 


RMS OUTPUT VOLTS (Vio OR V1.2) 92CS 15444 


Fig.7 -3dB Bandwidth vs Single-Ended Output Voltage 
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precautions were not taken. In addition to normal con- 
siderations of shielding, parts layout, and isolation, 
the following specific suggestions are made: 


1. Use sockets only when necessary. Sockets, when 
used, must provide shielding within the pin circle. 
The socket shown in the chassis of Fig.6 is a 
Barnes MG-1201, or equivalent, modified by drilling 
a 1/8” hole in the center and inserting a grounded 
brass pin. 


. Do not bypass Terminal No.9 in normal operation. 
Fig.3 shows the use of neutralization between 
Terminal No.9 and one output to balance the amplifier 
at high frequencies. Experience shows that stable 
operation, while possible, is difficult to achieve 
if Terminal No.9 is bypassed to ground. 


. In DC testing, 1 kQ, 1/4 W carbon resistors should 
be soldered directly to the socket Terminals No.4 
and No.6 to suppress parasitic oscillations. All 
current carrying connections are made at the other 
end of the resistors. Direct sensing of Terminal 
No.4 or No.6 voltage should not be attempted. 


OUTPUT TERMINAL 


GUTPUT TERMINAL 
Gg. 12 HG, 12 


SHIELD 


GROUNDED 
GRASS 
Pin ~ 


a"x Sx t= 
METAL BOX CHASSIS 


NOISE FIGURE (NF)—dB 


600 


800 
SOURCE RESISTANCE (Rs) —OHMS 


200 400 1000 


Fig.8 -Noise Figure (NF) vs Source Impedance 
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CA3040 


aaa To 
H+) AMBIENT TEMPERATURE (Taq) =25°C | +t} ttt TT 


+, MODE A,SWITCH OPEN, FIG, 3(a) 


COLLECTOR SUPPLY VOLTS Ream eeeseeses 
EMITTER SUPPLY VOLTS (VEE)=-6 
MODE AORB, FIG.2(a) OR 2 (b) 


Seen 
Sates 4 vio OR Vi2 (SWITCH serie CLOSED) 


OUTPUT DC VOLTS (Vig OR Via) 
INPUT BIAS REFERENCE VOLTS (Vj) 
COLLECTOR SUPPLY CURRENT DRAIN(I2)—mA 


ee ey ey 
BECDS SSeS PRE SRS RE Ree 
PTT TTT TE TT TT Te eT TT TY 

=25 0 25 50 


AMBIENT TEMPERATURE (Ta) —°C COLLECTOR SUPPLY VOLTS (Voc) 
92CS-15445 92CS—15452 
Fig.? - Output Volts or Input Bias Reference Volts Fig.10 -Collector Supply Current Drain (I) 
vs Ambient Temperature vs Collector Supply Voltage (VCC) 


COLLECTOR SUPPLY VOLTS (Vcc)=+12 
OPERATING FREQUENCY (f)=IMHz 
SINGLE ENDED INPUT AND OUTPUT _] 
MODE A OR B,SWITCH CLOSED, FIG. 3(a) LJ 
Rsg=502 RL IkQ 


COLLECTOR SUPPLY VOLTS (Vcc)=+I2 as a 
MODE A,SWITCH CLOSED, FIG. 3(a) tte SEGRE EERE8 


SSRRR aa 
ae sesseeeeeueeaee cH 
— — HH an 
PT TT MODE BET TTT TT rrr rr yr rr 
aan I 


| a 
Eee SERRE RRERE RRA 
fe) FEE EEE EEE EE EEE EE EE EEE EEE EEE EEE EH 


-$0 <-25 0 25 50 75 100 125 


COLLECTOR SUPPLY CURRENT DRAIN (I2)—mA 


DIFFERENTIAL VOLTAGE GAIN (Apjr¢)— dB 


-50 2 O 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta)—°C AMBIENT TEMPERATURE (Ta) —°C 
92CS-15451 92CS-15450 
Fig.11 - Collector Supply Current Drain (19) Fig.12 -Single-Ended Differential Voltage Gain 
vs Ambient Temperature vs Ambient Temperature 


DIMENSIONAL OUTLINE 
12-LEAD TO-5 JEDEC M0-006-AG 


> 
N 
o 


| bea | eae 
0. 482 
|e] 
| 
NOTES: 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


a ID 
0.034 2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
0.045 True Position (TP) at maximum material condition. 


3. ¢B applies between L; nd L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L1 and beyond 0.500” (12.70 mm). 


4. Measure from Max. ¢D. 


5. N71 is the quantity of allowable missing leads. 


6. N is the maximum quantity of lead positions. 


92CS-19774 
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URBAN Linear Integrated Circuits 


Solid State 
Division 


CA3000 


DC Amplifier 


Monolithic Silicon 


e Designed for use in Communication, Telemetry, Instrumentation, and 
Data-Processing Equipment 


e Balanced differential-amplifier configuration with controlled 
constant-current source to provide outstanding versatility 


e Built-in temperature stability for operation from -55°C to +125°C 


e Companion Application Note, ICAN 5030 "Applications of RCA CA3000 
Integrated Circuit DC Amplifier" covers characteristics of different 
operating modes, frequency considerations, 10 mHz narrow band 
tuned amplifier design, crystal oscillator design, and many other 
application aids 


HIGHLIGHTS APPLICATIONS 
@ Input Impedance... 2s sees 195 KQ) typ. Schmitt Trigger 
@ Voltage Gain. ee e@ © @ © © @ © 8 30 dB typ. RC-Coupled Feedback Amp | ifier 
@ Common-Mode Rejection Ratio... 98 dB typ. Mixer 
@ Input Offset Voltage. . . . « « 1.4 mV typ. 


@ Push-Pull Input and Output 
@ Frequency Capability 
DC to 30 MHz (with external C and R) 


Modulator 


a 

e 

® 

®@ Comparator 
% 

@ Crystal Oscillator 
& 


@ Wide AGC Range. . « » ee» we ew ow 90 dB typ. Sense Amplifier 
vt 
(9) 
Ry Ro 8K 
iy (0) ©) (6) 
R4 Rs 
Rz24.8K 50 50 4.8K 2Re 
Fig. ! SCHEMATIC DIAGRAM 
2.8 K oRg 
5K OR7 1K 
D, 
2K 
D2 
Ri 
2.2K 
@) 6) (3)suBstRATE (4) 
v~ 92CS-l2979R2 


Resistance values are in ohms 
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CA3000 


ABSOLUTE-MAXIMUM VOLTAGE LIMITS, at Tea = 25°C 


Indicated voltage limits for each terminal can be used under 
specified voltage conditions for other terminals 
All voltages are with respect to ground (common terminal of Positive and Negative DC Supplies) 


VOLTAGE LIMITS | CONDITIONS | 
TERMINAL | NEGATIVE | POSITIVE | TERMINAL | VOLTAGE 


2 


om Ww 


oOoOnDw-— 


onnr— 


oOonne — 


| CONDITIONS | 


VOLTAGE LIMITS 


semua NEGATIVE | POSITIVE | TERMINAL | VOLTAGE 
| 
2 
3 
9 i: 


L NO CONNECTION 


| 0 
2 0 
= 3 -6 
6 0 
| 0 
2 0 
3 -6 
6 0 
0 
2 0 
3 af 
6 0 


| 
: CASE | ieee See | Connected to Terminal 
‘ No.3 | ieee See | DO NOT GROUND 
9 
OPERATING-TEMPERATURE RANGE .................-...--0020 55°C to #1 95°C 
STORAGE-TEMPERATURE RANGE .................00.0 0c ceuee -65°C to +150°C 
LEAD TEMPERATURE (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. ..........00 000 cece cece eee eee eee +265°C 
MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE .............. +4V 
MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE .............. +7V 
MAXIMUM DEVICE DISSIPATION: 
From 55°C to BS°C 2. ccs secuenwesesdcciibeuampuewaccreiencsi 450 


Above 85°C ..............0.. lee ifs ean 


6 Caleane edie tia «Sc ack Derate 5 mW/°C 


STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000 


INPUT OFFSET VOLTAGE AND CURRENT vs TEMPERATURE 


PTT TTT TT : = 

OW 8 allel DC SUPPLY VOLTS (Vcc) = +6 

— Hy PCE NEGATIVE OC SUPPLY VOLTS (Vege)= —6 
a€ a PT TTT ee ee te 
BE URRR eR BERR R EASA REESE 

| | TEA TT ee eee eee 
engine a PITT TTT Tet Tete ye ee ee 
(aXe! aa SERPS e SREB RRR ER eee 
HH rt TA Pett TT eee 
Ha] TT TTY Peo Ty Tyee eee eee 
rae IT TTA EES EEE EEE 
ru TT TTT rT TTT TTT Tee eee eee 
zo rt {TT nN OCT EE Ec Tere) 
ve ott Sante Geka nanan ine SRR BREE 
oJ SRSRaRR Py fe] tt pee TT 
50 [TT TTT TIN Ee ed ht Seer | TT TT 
o> ITT TTT TT LT {TTT ty aT iT TTT TTT yyy 
SEER eee. Rage 2a SSS eeeeeeeees 
fot SHEE See agTi Tt Tt tyre 
wu TTT TT TT NET TT eer eee 
far EERE EEE SSE EEE EE EEE 
a PT TTT TTT TT eT rr eee 
ro¥o) TTT TT TTT eet SS 
} SR ee BPO ee OS~ 18 BBE OPS eee 
ane Pt TTT TT ert ET TT TT AA eee 
D> http pe te pe be SRRERER 
aa BRERS se PARE ee SEERA SS8eee-..——SE888 
Zé ee se SRE RaS 
EG EDE TE ASAAS BERS AREER REE 
SERRRRE RESP ARERR poppe tt 
Co IC Tee ae ae 
SER AR CASES EERE REECE ECE 
BR REE PARSER RRO PARR EER 
eo ot eh Jo ee Je 


-75 -50 <-25 0 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta )—°C 
92CS-13299 


Fige2 
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INPUT BIAS CURRENT vs TEMPERATURE 


POSITIVE DC SUPPLY VOLTS (Vcc) - 5 EH SoeeSeSGeeEe 
NEGATIVE DC SUPPLY VOLTS (Veg) = ie Ht 
RR H+ 41 

Petco 


SR ESSERE ERE rT TTT Ty ety ty TTT TTT TTT tty yy 
SRREE SERED RESAe SHRERERE RRR SSENEES TTT TTT ry 
HERRERA ER RERSEREPERLERRe rT TT Teer yy 
soe ee oro 
BEC EeEEeeeeeeeeee BRERER RED 
| TTT TTT TTT Tre ee rT TTT Ty 
SERS ASR ERE RSE ERR SReeeeeRE8 
wv rT TT IN TTT TT ee eee ERESSEROES 
H BReSS URE R EEA AAR ee BSRERRSERES 
= EROS E b WERE RE SER CRRA PELE PER eee 
- PT TTT TIAMAT TTT ee eee 
20 Pete Pep tt BRSSERRRREES 
we ESIC er Le a 
4 zo0444 NA SERRE SRR eee 
co PITT TT TT TT eT AST TT PTT TT TTT Tey yy TT 
os HITT TITTIES TT TT PTT TT TT rey ey 
aq LIITTITIT TTT TTT TT SALE TTT TTT tt Tp 
MO LILIITITTITTITT TTT TT TT PSA TTT ERED Ree 
Se oF DOSS TT 
MO MTT TTT TTT TTT TT er eT ee ye ee SHR ESR eRe 
Ss ELEELELLEEI UE ey el TT TT 
F GRRE SSHRR RRS CREE Sinn ~SERR eee 
= SRERE RARER ARERR RSS rT TTT TT PES TTT 
7 ile 
= Pit TT TTT TT eT TTT TT TT TT ee ee TT 
EEGP FSR OR CEASERS APRA SRE ESee 
ett bye ep Pp TY TTT TTT Tey 
ERRSSESes PT TTT TT eee yee eee 


rT TY 
EEE EEE EEE EEE EEE EEE EEE EEE EEE EEE EEE 
=7'5 -50 -25 O 25 50 tS 100 125 


AMBIENT TEMPERATURE (Ta )—°C 


92CS-13296 
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ELECTRICAL CHARACTERISTICS, at Tra = 25°C, Vgc = +6V, Ver = -6V, unless otherwise specified 


LIMITS 
TEST 
CIRCUITS TYPE 
CA3000 


TYPICAL 
CHARAC- 
TERISTICS 
CURVES 


SPECIAL TEST CONDITIONS 
Terminals No.4 & No.5 Not 
Connected Unless Specified 


SYMBOLS 


CHARACTERISTICS 


dt 
=< 
os 
ry 

ce 
3 
ce 
n 
sa | 
=) 
ry 


STATIC CHARACTERISTICS 


Input Offset Voltage 
Input Offset Current 
Input Bias Current ITB 


VIO 
10 


TERMINALS 


a ee ee 
si 
of neCOdTstiNESCOC‘C«C’ 
‘IO | ve | NC. 

: 


Quiescent Operating 
Voltage 


AD IFF Single-Ended Output f = | kHz 


Double-Ended Output f = | kHz 
V, = 10 mV, R,= 1 k&2 


Device Dissipation 


DYNAMIC CHARACTERISTICS 


Differential Voltage Gain 
Single-Ended Input 


Bandwidth at -3 dB Point 


Maximum Output Voltage _ 
Swing Vout(P-P) f= 1 kHz 


Common-Mode Rejection 
Ratio pianbes ania 8 [| 


Impedance 


Single-Ended Output : 
Total Harmonic Distortion THD Rg=IkQ2 f = | kHz Vo-aVopy | 
fete | 


STATIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000 


AGC Range (Maximum Voltage 
Gain to Complete Cutoff) 


QUIESCENT OPERATING VOLTAGE vs TEMPERATURE 


OSITIVE DC SUPPLY VOLTS (Vcc) = +6 

EGATIVE DC SUPPLY VOLTS (Ve¢)= —6 

an ieee Ee eee 
—a ee 


TBR RRE ISEREEES! Bee 


SRS 
pope bee ey ie ttt 


| 
ae. a 

SHRDE DEERE Ede — SERRE 

poop pT 


CEE EEE ee 
PHC Coe coor 


QUIESCENT OPERATING VOLTAGE 
(TERMINAL No. 8 OR No. lO TO GROUND)—VOLTS 


EEE Eee 
Prittit ttt ttt eee 
-2 PreLIerririreiitir ier 


-75 -50 -25 O 25 50 75 100 125 
AMBIENT TEMPERATURE (T, )—°C 


92CS-13394 


Fig.4 
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DYNAMIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000 


DIFFERENTIAL VOLTAGE GAIN vs TEMPERATURE DIFFERENTIAL VOLTAGE GAIN AND MAXIMUM OUTPUT 
POSITIVE DC SUPPLY VOLTS (Vec)= +6 FTTH VOLTAGE SWING TEST CIRCUIT 
NEGATIVE DC SUPPLY VOLTS (Veg) =—6(/77T TTT TIT TTT TT Tt Ty Vec 
FREQUENCY (f) = Ik¢/s BEECH +6V 
TITTTI TI TI TITIT TTI TTT TT ttt et ett tt TT 
PT TT TTT TT ye rT TTT TTT TTT Tyee et tt 
SERRE EEE Eee rT TTT TTT tre te TT TT 
BERRA GAREE DAME 
SERDAR CRESS RRR AREER eee 
fd TTI oe oy 
SRS RRER A EERE RAPES RRA RARER 
BERR RRC REREAD 
ped ds be pepe te tet pet tet be pe pte tte e pape: 
sort Hp ouaLet emcee TS hte fae Se 
wee HPOQUBLE: EINDED SESS 0000000008 OSCILLOSCOPE 
S, fF CCePo ees saz a Suaassaaaaniaas (TEKTRONIX 
rthed | = 
8 7 Poo sane T OR 
7 CORR ED ourRUuT EHH mie as ((0) EQUIVALENT) 
Ju PTUs EE aa SaREE SINGLE- 
=< Wage =—— S888 ENDED 
-O PT TTT Eee Bae eeeee 
wer filililtiii Lit littl littl 0.) | OUTPUT 
Be Cece eee eee uF 
tis RSRE RAGA CARA REDE ERERRCRARARAAAAAEE 
we EERE EE EEE ee = cae 
(a) rT TTT TTT Try yt ryt tt TT TT TT 
20 EEE EEE EEE EEE EEE EEE EEE EEE EEE HH YouT -6V 
ADIFF, = 20 LOGig —— Vv 
-75 -50 -25 0 25 50 75 100 125 VN EE ae 
AMBIENT TEMPERATURE (T, )—°C . 
‘ 92CS-13594 Fig.6 
Fig.5 
BANDWIDTH AT -3 dB POINT vs TEMPERATURE COMMON-MODE REJECTION RATIO vs TEMPERATURE 
POSITIVE DC SUPPLY VOLTS (Vcc) = +6 HHH small 
NEGATIVE DC SUPPLY VOLTS (Ve¢)= —6 coh F one 
10 PTT Ty yy << TTT TT yf ERRERERE 
eee peer Re fan 
| ANGIENT TEMPERATURE (Ta )=-58%C 4 Sse ecced veces ceeentdn, COMMESTOEIAESSENISEGE 
< ve Z ASE EEC COR REECE 
= o SEEGERS BEE a HPS YT 
z opm ssataattasttsatastteatecstenstacttestesstesis 
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a FO EERE EEE NH 
WW 2 E rr TT Ty Ty yyy yr rr eee A eee 
4 sa°" BEER EEE EEE CACC 
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AMBIENT TEMPERATURE (Tp, )—°C 
92CS-13294 92CS-i3297 


Fige7 Fig.8 
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DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000 


COMMON-MODE REJECTION RATIO TEST CIRCUIT SINGLE-ENDED INPUT IMPEDANCE vs TEMPERATURE 


0.1 nF 


Ey (RMS) 


350} {J POSITIVE DC SUPPLY VOLTS (Vcc) = +6 
ie NEGATIVE DC SUPPLY VOLTS (Veg) = -6 

300 LL FREQUENCY (f) = IkHz 

ann 

COO 

BEE eg 


OSCILLOSCOPE 
WITH 


lpF 2 HIGH —GAIN 
Q DIFFERENTIAL 
INPUT 


SINGLE-ENDED INPUT IMPEDANCE (Ziq) —kQ 


I-kHz 
GENERATOR 
0.1 pF 
-6V ~ 
VEE 
- -75 -50 -25 fe) 25 50 75 100—s«*125 
COMMON-MODE REJECTION RATIO(CMR) = 20 log ae AMBIENT TEMPERATURE (T, )—°C 
*A = SINGLE-ENDED VOLTAGE GAIN AS MEASURED a 
IN CIRCUIT SHOWN IN FIG.68 92CS-12983R2 ‘ 
Fig.10 
Fig.9 
SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT SINGLE-ENDED OUTPUT IMPEDANCE vs TEMPERATURE 


POSITIVE DC SUPPLY VOLTS (Voc) = +6 Po 
NEGATIVE DC SUPPLY VOLTS (Veg)= —6 HTH 
g | FREQUENCY (f) = | kHz SESaEn® 
Seenee8 


|-kHz 
SIGNAL 
SOURCE 


rT TAP eee 


Pe Re 
SESE RRR E RE Eee eee 


rT TTT TTT Ne 


co] 
I 
FE 
> 
oO 
ae) 
WW 
oO 
=z 
<= 
(=) 
WW 
a 
= 
- 
=] 
a 
Fe 
2 
o 
{=) 
WwW 
[=) 
=z 
1 
WW 
al 
© 
PS 
” 


DE a oT ee Lee 
SERRE E SERRE eee 


VEE 
Zin 20 x 105 -~6V 
Vv 
a 
B 92CS—13498RI EEEERSE 
e HEH 
-75 -50 -25 fe) 25 50 75 1l00—s«*125 
AMBIENT TEMPERATURE (T, )—°C 
92CS-1330I 
Figell Figs 12 
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File No. 121 CA3000 


DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000 


SINGLE-ENDED OUTPUT IMPEDANCE TEST CIRCUIT TOTAL HARMONIC DISTORTION vs TEMPERATURE 


POSITIVE DC SUPPLY VOLTS (Voc) = +6 


NEGATIVE DC SUPPLY VOLTS (Veg) = -6 
FREQUENCY (f) = | kHz 


V.T.V.M. 
Vv (BALLANTINE 
Ora) | TYPE 314 


TOTAL HARMONIC DISTORTION —% 


H <8 
-—6V 92CS —I3455RI rCUN 
SeERee 
PT ttt | 
rT TTT YT 
TT TTT YT | 
Pee eee EEE 
Fi g- 13 QPICHAET Pic re PT ETT TTT rt ye ee 
-75 -50 -25 25 50 75 100 
AMBIENT TEMPERATURE (Ty, )—°C 
92CS—13495 
DIMENSIONAL OUTLINE FOR CA3000 Fig. 14 


10-LEAD TO-45 JEDEC MO0-006-AF 


AGC RANGE TEST CIRCUIT 


92CS-15835 


= aes 
NOTE 


Vout 


RF 
V.T.V.M. 
pes 


= VEE 92CS-13449RI 


NOTES: 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. #B applies between L1 and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L1 and beyond 0.500” (12.70 mm). 


4. Measure from Max. oD. 
5. N71 is the quantity of allowable missing leads. 


6. N is the maximum quantity of lead positions. 
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Gi Linear integrated Circuits 


Solid State 
Division CA3001 


Video and Wide-band Amplifier 


Monolithic Silicon 


© Designed for use in Video Systems and Communication Equipment 


@ Balanced differential amplifier configuration with controlled constant-current source 
provides outstanding versatility 


® Built-in temperature stability for operation from -55°C to +125°C 
© Emitter follower input & output 
@Companion Application Note ICAN5038 “Application of the RCA-CA3001 Integrated- 


Circuit Video Amplifier”, covers different operating modes, gain control, distortion, 
swing capability, 3 stage amplifier design,and a Schmitt trigger study. 


APPLICATIONS HIGHLIGHTS 

© Schmitt Trigger @DC, IF, & @Push-Pull Input & Output 
Winer Video @AGC Range ......... 60 dB typ. 
© Modulates Amplifier © Bandwidth........... 29 MHz 
@ Input Resistance ...... 150 k{2 typ. 
@Output Resistance ..... 45 {2 typ. 
@ Voltage Gain. ........ 19 dB typ. 


@ Input Offset Voltage... . 1.5 mV typ. 


All resistors 
are in ohms. 


92CM-1357ITI 
* Internal Connection — DO NOT USE 


Fig.] - Schematic Diagram. 


11-73 
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CA3001 


ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS at TA = 25°C 


Indicated voltage or current limits for each terminal can be applied under the specified conditions for other terminals. 
All Voltages are with respect to ground (common terminal of Positive and Negative DC Supplies). 


NDITIONS 
TERMINAL ery CURRENT LIMITS 


NEGATIVE | POSITIVE | TERMINAL | VOLTAGE 


VOLTAGE OR 
CURRENT LIMITS CONDITIONS 


NEGATIVE | POSITIVE | TERMINAL | VOLTAGE 


200-2 RESISTOR 
CONNECTED BETWEEN 
TERMINALSNo.8 & No.10 


an 1, 2, 6, 10 0 
3 -6 


i, 2,6 0 
-10 3 6 
9 46 


re ofas fea cfee slate — 


-2.5 
9 
INTERNAL CONNECTION 
7 DO NOT USE 


OPERATING TEMPERATURE RANGE ...............0 ccc eceeeeeee -55°C to +125°C 
STORAGE TEMPERATURE RANGE  ...............-0 cece ceceeeues -65°C to +150°C 


LEAD TEMPERATURE (During Soldering): 
At distance, 1/16 + 1/32 inch (1.59 + 0.79mm) 


INTERNAL CONNECTION 
DO NOT USE 


INTERNALLY CONNECTED TO TERMINAL No.3 
(SUBSTRATE) DO NOT GROUND 


11 
200-() RESISTOR 
CONNECTED BETWEEN 
TERMINALS No 10&No.11 


CASE 


irom ease for 10 SecONdS GK. ccvaccecsaeeweneteitaveeracieneawe +265°C 
MAXIMUM SINGLE-ENDED INPUT-SIGNAL VOLTAGE ............... +4V 
MAXIMUM COMMON-MODE INPUT-SIGNAL VOLTAGE .............. +25 V 
MAXIMUM DEVICE DISSIPATION: 

MOT: 4hsescustauusnr singesinces dows esey oon rnaeee reyes 450 mW 


Alvove BEC. 2 oe w cer eared sesuuenes Cobuncavesdegaanedoxbuns Derate linearly 5 mW/°C 
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ELECTRICAL CHARACTERISTICS, AT Ta = 25°C, Vcc = +6V, Veg = -6V 


LIMITS TYPICAL 
SPECIAL TEST CONDITIONS 


CHARACTERISTICS , TEST CHARAC- 
(See Page 2 for SYMBOLS Terminals No.4 and No.5 | ciRcuUITS TYPE CA3001 TERISTICS 
Definitions of Terms) Not Connected CURVES 


Unless Specified 
Fe [wn [ve [wen [one | re 


STATIC CHARACTERISTICS: 
Input Offset Voltage 


Quiescent Operating 
Voltage 


Device Dissipation 


DYNAMIC CHARACTERISTICS: 


Differential Voltage Gain 
(Single-ended input and output) 


Bandwidth at -3 dB Point 


f = 1.75 MHz, Rs = 1 KS) 
Noise Figure NF 


f = 1.75 MHz 


Output Resistance 


AGC Range (Maximum voltage 
gain to complete cutoff) 


Tr 
Soren 2 
Ht tt +t ttt NEGATIVE DC SUPPLY VOLTS (Veg) =-6 coh 

Serre 

TTT TT TT BRB RE DERE Ree 
EEE EEE 
suuas uses teces seuss cesesteseusetaee 
REECE 


POSITIVE DC SUPPLY VOLTS (Vcc) =+6 HH 
NEGATIVE DC SUPPLY VOLTS (Veg) =-6 
SEGRE EEE 


INPUT BIAS CURRENT (Iy)—pA 


SER) 488/.8 
SES8/ 887 4808888 


a 
>a 
E | 
| o 
aH 
OH 
of 
= 
ma 
a a 
as 
Ho 
= 
> w 
KO 
Wwe 
D 
raha 
o5 
Ka 
> 
a= 
Za 
=o 


fe) 


"75. -50 -2 0 25 50 75 100 125 “75. -50.--25~ «0 25 80 75 (00 12 
AMBIENT TEMPERATURE (Ta)—°C 92CS—13285R! AMBIENT TEMPERATURE (Ta)— °C 92cS—13291R! 
Fig.2 - Input offset voltage and current vs. temperature. Fig.3 - Input bias current vs. temperature. 
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CA3001 


TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS 


Vec 


DIFFERENTIAL 
VOLTMETER 
(FLUKE TYPE 80! 


IKQ 
tI% 


200 
2 


OR 
EQUIVALENT) 


92CS-13587 


1. Adjust Vp for VoyT(DC) =0 0.1 V 2. Measure Vp and record 
input offset voltage (Vio) in mV as VE 


Vio~1000 


Fig.4 - 


Input offset voltage test circuit. 


| | 
Ty | 
ry TT TT] 
san co 
a saeeneee 
ir TE [| | 
> an Y | | HH | ‘Rea eaeee 
E PE ore ae | ae Hh | | 
| TIT TIT NII TTT TT s a 
os Pete Ape fe: a It i ie 
P= 70H eT a po ef yy [ | Senne 
> Ht++ 4 Ce eo SRE SEE 
Ww GaRRe BSeeene SERED SSR TRA RRR 
1G) TT TTT TTT IAT TTT PETE ETE EET LET ee ey Er 
rs Ht HA 
ro} 60 ae Ht tt RA 
ciubceeeececesestbes -seGes ces cscesscees teres stae 
ae ee ennne ee H Cer eee eee Ee 
for) posses eaGeeueeeseseesane.="seseeeesseseesuces 
e pet ppp epee beet a | COCCI LOSSES CEC 
SECRET 
5 eo 
ES TT TTT TTT TTT yyy yt yy Het tt tt 
= BEER EEE EEE EEE 
{e) SRE RARER CORRE ++ ete tt epee s pete t bi pe 
TITTT TTI TIT TI ttt Il aaa TT TTT Tey yt oy oy 
-75 -50 -25 0 2 50 75 100 125 
AMBIENT TEMPERATURE (Ta) —°C 
92CS-13290RI 


Fig.6 - Output offset voltage vs. temperature. 


Tel 
; IIj|+lIg| 
7 2 


Ito |I,- 


-6V 


92CS-13556 


Fig.5 - Input offset current and input bias current 
test circuit. 


POSITIVE DC SUPPLY VOLTS (Vcc) =+6 
NEGATIVE DC SUPPLY worse =-6 


FEEEEHIMODE CH 


=-25 Oo 25 50 tS 
AMBIENT TEMPERATURE (Tag )— °C 


100 


92CS—1337IRI 


Fig.7 - Quiescent operating voltage vs. temperature. 


TTT 
ce 
, 


HEHE 


= 

E 
7 
a 
z 
i] 
- 
a 
a. 
n 
2 
a 
ui 
4 
> 
WwW 
(a) 


50 75 100 125 


AMBIENT TEMPERATURE (Ta) — °C 


92CS-14988 


Fig.8 - Device dissipation vs. temperature. 
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Zz 


TY PICAL DY 


2 


POSITIVE DC SUPPLY VOLTS (Vcc)=+6 
NEGATIVE DC SUPPLY VOLTS (Veg¢)=-6 
FREQUENCY (f)=1.75 MHz 


rote 
aon 
Seeenn 


HEE 


4 
me 
Ty 


+ 


IN 


aces 
[| Py 
[ |] 


+ 
++ 


GS 
Pec 
SauaSeunee 


PH if 
+ 


: 


SSS SGReer 4eeeeeee! 


aan 

ae 
EEE 
si: 


. aaa 


= ITT 
| | 
ian 

ze a 


VOLTAGE GAIN (A)— dB 


He 
aan 
Ht 
H 
50 15 
AMBIENT TEMPERATURE (Ta)— °C 


+ 


. . y 
+—+— 
+4 


100 
92CS-13287 


Fig.9a - Differential voltage gain vs. temperature. 


POSITIVE DC SUPPLY VOLTS (Vcc)# +6 
NEGATIVE DC SUPPLY VOLTS (Veg)=-6 
AMBIENT TEMPERATURE (Ta)=25°C 


€8808 88088 88888 seeneRGe°5 


a 
i 
re 
= 
Ww 
a 
= 
°o 
ic 
Ww 
Q 
re} 
z 


ea 
500 1000 1500 2000 2500 
SOURCE RESISTANCE (Rs) —2 


0 


92CS-13284 


Fig.10- Noise figure vs. source resistance and frequency. 


++ +4+++-H positive 0c SUPPLY VOLTS (Vec)= +6 
H+ t+ +1414 NEGATIVE DC SUPPLY VOLTS (Veg)=-6 
sence FREQUENCY (f) =! kHz 
SESEEESESEEEESELESE 
oa8 
ECE co HH aces 
Peeiteccccuececcceeceers tates ccecetes’.cStetensts 
SUMMESGSEESSSGGEESSTSESETEEEEEES cesaeeeTaaeeeee 
wy sett PO ae 
a | Soeeeeee 3 BRE EEE eee 
@e- Pood Cc] De 
We oo Poet HEE EE EEE 4 
Be ORE eer Cc] AHH a= 
Puta eleeetteite 
za ester tet co H Cocco 
S ORREECEECEEEEE EEE 
2 im A Co FH rH Seuanee 
S t am aoa. +H co HAH 
So gol on a Rass eee ee 
SS5e5 00555 . sprsrevesarssats rE saan 
Poo 5 i - 
ESS EL ESSE SEES aaeneee eat 
CoCo 
-75 -50 -25 0 25 50 75 100° 125 
AMBIENT TEMPERATURE (Ta)—°C —-92CS-13288 


Fig.12 - Common-mode rejection ratio vs. temperature. 
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AMIC CHARACTERISTICS AND TEST CIRCUITS 
. 


POSITIVE DC SUPPLY VOLTS (Vcc)= +6 
NEGATIVE DC SUPPLY VOLTS (Veg) =-6 
AMBIENT TEMPERATURE (Ta)=25°C 


VOLTAGE GAIN (A)—dB 


10 
FREQUENCY (f) — MHz 


0.1 | 
92CS-—13282RI 


Fig.9 b - Differential voltage gain vs. frequency. 


-6V 


92CS -13553 


* Separate tuned input circuits are used for 1.75 MHz and 11.7 MHz. 
Source-resistance matching taps adjusted with circuit tuned to 
resonance and with 50-ohm resistor connected to simulate 
noise diode. 


Fig.1]- Noise figure test circuit. 


OSCILLOSCOPE 

WITH HIGH-GAIN 

DIFFERENTIAL 
INPUT 


(TEKTRONIX TYPE 

530, 540, OR 580 
WITH TYPED PLUG-IN 
TEKTRONIX TYPE 502, 


OR 
EQUIVALENT) 


COMMON- MODE REJECTION RATIO 
CMR=20 LOG 9 ) (2) (0.3) 
E 4 (rms) 


*n=SINGLE -ENDED VOLTAGE 
GAIN 


92CS-13554 


Fig.13 - Common-mode rejection ratio test circuit. 
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TY PICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUIT 


37-250 
pf 
POSITIVE DC SUPPLY VOLTS (Vcc)=+6 
NEGATIVE DC SUPPLY VOLTS (Veg) =-6 +6V geo 
AMBIENT TEMPERATURE (T,)= 25°C 200pt| = LE 
Se SS i L 
= al il re 30ynH + 
| | INPUT | © 0.01 pF 
3 7 2 ATTENUATOR 
= | CAPACITANCE = 0) ©) 
a = Z=502 
O meee O 502 
z = RF 
- TT in 6) (0) VOLTMETER 
2) S) —— 
2 iH Z = 
= 40} a < -@®8 > i i 
5 | INPUT ro 1.75 MHz LE — 
a 5 AMPLIFIER 4 
= namaste 2 GAIN: 0 TO 4548 S Ly 1 
% x 
oo VEE 
0.01 on | 10 100 = ees 
FREQUENCY (f)—— MHz wees" Iseel L¢S MHz A WITH S IN POSITION X 
; SIGNAL AGC RANGE = 20 LOGyg —————______ — 
Fig.14 - Input impedance components vs. frequency. SOURCE AWITH S IN POSITION Y 
92CS-13586 


Fig.15 - AGC range test circuit. 


DIMENSIONAL OUTLINE 
12-LEAD TO-5 JEDEC M0-006-AG 


92CS-19774 


L INCHES NOTE MILLIMETERS 
Pan. [MAX 


| Aa 
a 


0.482 


0.86. 


~ 0.82] 
ral 
0535] 
9:30 | 
850] 
ror] 
| 1.14 | 


NOTES: 

1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 

2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. B applies between L1 and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L1 and beyond 0.500” (12.70 mm). 


. Measure from Max. oD. 


oO - 


N1 is the quantity of allowable missing leads. 


od 


N is the maximum quantity of lead positions. 
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ROBAL Linear Integrated Circuits 


Solid State 
Division 


RF Amplifier 


Monolithic Silicon 


e Designed for use in Communications Equipment 


CA3004 


® Balanced Differential-Amplifier Configuration with Controlled Constant-Current 


Source Provides Unexcelled Versatility 


@ Push-Pull Input and Output @ Mixer 

@ Wide and Narrow-Band Amplifier © Limiter 

e@ AGC © Modulator 

© Detector @ RF, IF, and Video Frequency 
© Operation from DC to 100 Mc/s Capability 


© Built-in Temperature Stability for Operation from -55° C to +125° C 


® Similar to RCA CA3005 and CA3006, plus Emitter-Degeneration Resistors 


to Provide More Linear Transfer Characteristic and Increased Input-Signal 


Handling Capability 


® Companion Application Note ICAN 5022 ‘‘Application of RCA CA3004, CA3005, 
and CA3006 Integrated Circuit RF Amplifiers’, covers characteristics of 
different operating modes, noise performance, cross-modulation, mixer, AGC, 


limiter, detector, and amplifier design considerations. 


DIMENSIONAL OUTLINE SCHEMATIC DIAGRAM FOR CA3004 


12-LEAD TO-5 JEDEC M0-006-AG 


— 


NOTE | MILLIMETERS | 
MAX 


SYMBOL 
aN | WA [MIN _]_MAX 
ee es | 5.84 TP vp 

BASE 
PLANE 0.165 | 0.185 vee} ba 4.19 4.70 
aL Te 0.407 
te oe fe a 
0.305 | 0.335 7.75 | 8.50] 
wx [won | [ase 
0.029 | 0.045 Por | 18 
0.000 | 0.050 0.00 


0. 500 | 0. 562 14. 27 
30° TP 


92CS-19774 


NOTES: 
1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radius of 


True Position (TP) at maximum material condition. NOTE: Connect Terminal No. 10 to most 
3. $B applies between L1 and L2. ¢B2 applies between L2 positive dc supply voltage used for 
and 0.500” (12.70 mm) from seating plane. Diamerer is circuit. 


uncontrolled in Ly and beyond 0.500” (12.70 mm). 
4. Measure from Max. ¢D. 
5. Nq is the quantity of allowable missing leads. 


6. N is the maximum quantity of lead positions. 
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Fig.1 
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le No.124 CA3004 


ABSOLUTE-MAXIMUM VOLTAGE LIMITS, at Tp, = 25°C 


Voltage limits shown for each terminal can be applied under the indicated circuit conditions for other terminals. 
All voltages are with respect to GROUND (common terminal of Positive and Negative DC Supplies) 


TERMINAL VOLTAGE LIMITS CONDITIONS TERNAL VOLTAGE LIMITS CONDITIONS 
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL] VOLTAGE 
] 


P| NO CONNECTION | 7 NO CONNECTION 
NO CONNECTION 


6 

12 

3 
2 9.5 4 

10 

iH 
3 


0 
0 2 0 
-9.5 3 -6 
+h 6 0 
+6 +12 10 +6 
4 1] + 
y 0 12 0 
6 0 y) 0 
9 +§ 3 «f 
12 10 46 6 0 
11 46 +12 9 +h 
12 0 11 6 
y 0 17 0 
6 0 y, 0 
9 +H 3 -6 
-12 10 6 6 0 
ll § +12 10 4 
12 0 1) +6 
12 0 
0 
-6 
0 
+H 
+h 
+H 


INTERNALLY CONNECTED TO TERMINAL 
NO.3 (SUBSTRATE) DO NOT GROUND 


CASE 


— — pe 
RO CO WO WwW RO 


OPERATING-TEMPERATURE RANGE ............... 55°C to +125°C 
STORAGE-TEMPERATURE RANGE .................. -65°C to +150°C 


LEAD TEMPERATURE (During Soldering) 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 


from case for 10 seconds max. ................... +265°C 
MAXIMUM SINGLE-ENDED INPUT- 

SIGNAL VOLTAGE ..............2....0....00.. $3.5 V 
MAXIMUM COMMON-MODE INPUT- 

SIGNAL VOLIAGE on.seeeescbdeeciagbew’ st bGBo4 25 V,+35 V 
MAXIMUM DEVICE DISSIPATION .................300 mW 
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ELECTRICAL CHARACTERISTICS, at Tra = 25° C, Vcc = 46V, Veg = -6 V unless otherwise specified 


CHARACTERISTICS 


SYMBOLS 


STATIC CHARACTERISTICS 
Input Offset Voltage 


Input Bias Current 


Quiescent Ig NC NC 
Operating or 3 é 
N 
Current 1 EE 
NC VEE 
VEE VEE 


AGC Range (Max. Voltage 
Gain to Complete Cutoff) 


SPECIAL TEST CONDITIONS 


Terminals No.4 and No.5 Open 
Unless Otherwise Specified 


[we | SS~dS 
a 
4 5 


f = 100 Mc/s Fig.11 


TYPICAL 
CHARAC- 


LIMITS 
TERISTICS 


ite bis 
CA3004 CURVES 


ie [win [Teen [tris [Fie 
| rer 


Cree [- [us 
P= paws 
Taw | none 


ous| 5 [oa | Fe? 
ee [ree 


A 
uA Fig.3 
Pal = 
Daf 


Fig. 13 


Fig.14 


DEFINITIONS OF TERMS 


Input Offset Voltage 


The difference in the dc voltages which must be applied to the input 
terminals to obtain equal quiescent operating voltages (zero output 
offset voltage) at the output terminals. 


Input Offset Current 

The difference in the currents at the two input terminals when the 
quiescent operating voltages at the two output terminals are equa!. 
Input Bias Current 

The average value (one-half the sum) of the currents at the two 


input terminals when the quiescent operating voltages at the two 
Output terminals are equal. 


Quiescent Operating Current 
The average (dc) value of the current in either output terminal. 


Quiescent Operating Current Ratio 

The ratio of the Quiescent operating currents in the two output 
terminals. 

Device Dissipation 


The total power drain of the device with no signal applied and no ex- 
ternal load current. 
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Power Gain 


The ratio of the signal power developed at the output of the device 
to the signal power applied to the input, expressed in dB. 


Noise Figure 


The ratio of the total noise power of the device and a resistive 
Signal source to the noise power of the signai source alone, the 
Signal source representing a generator of zero impedance in series 
with the source resistance. 


Common-Mode Rejection Ratio 


The ratio of the full differential voltage gain to the common-mode 
voltage gain. 


Common-Mode Voltage Gain 


The ratio of the signal voltages developed between the two output 
terminals to the signal voltage applied to the two input terminals 
connected in parallel for ac. 


Differential Voltage Gain 


The ratio of the change in output voltage at either output terminal 
with respect to ground, to a change in input voltage at either -input 
terminal with respect to ground, with the other input terminal at 
ac ground. 


AGC Range 


The total change in voltage gain (from maximum gain to complete 
cutoff) which may be achieved by application of the specified range 
of dc voltage to the AGC input terminal of the device. 
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TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3004 
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Fig.3 
INPUT OFFSET CURRENT AND BIAS CURRENT 


Fig.2 


TEST CIRCUIT 


INPUT OFFSET VOLTAGE TEST CIRCUIT 
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DIFFERENTIAL 


VOLTMETER 


|. ADJUST R, FOR Voyz 2 O£0.1V 


2. RECORD Vo 
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Fig.5 


92CS-13578 


Fig.4 
QUIESCENT OPERATING CURRENT VS TEMPERATURE 


QUIESCENT OPERATING CURRENT RATIO 
VS TEMPERATURE 


POSITIVE DC SUPPLY VOLTS (Vcc)= +6 [4 
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FREE-AIR TEMPERATURE (Tea) —°C 


FREE-AIR TEMPERATURE (Tra) —°C 
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Fig.7 


Fig.6 
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TEST CIRCUIT FOR TYPE CA3004 


QUIESCENT OPERATING CURRENT, QUIESCENT 
OPERATING CURRENT RATIO, AND DEVICE 
DISSIPATION TEST CIRCUIT 


Voc 
+6V 


92CS—13577 
Pr = Voc (lg +I10 +111) + VEE 13 


Fig.8 


TYPICAL DYNAMIC CHARACTERISTICS FOR TYPE CA3004 


POWER GAIN VS FREQUENCY NOISE FIGURE VS FREQUENCY 


POSITIVE DC SUPPLY VOLTS (Vc¢c) = +6 
NEGATIVE DC SUPPLY VOLTS (Veg) = —6 
FREE -AIR TEMPERATURE (Tra) = 25°C 
SOURCE RESISTANCE (Rs) = 50 2 


POSITIVE DC SUPPLY VOLTS (Vcc) = +6 
NEGATIVE DC SUPPLY VOLTS (Ve¢) = —6 
FREE-AIR TEMPERATURE (Tga) = 25°C 
SOURCE IMPEDANCE (Rs) = 50 2 

LOAD IMPEDANCE (R,) = 502 
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FREQUENCY (f)—Mc/s FREQUENCY (ft) —Mc/s 
92CS-13369 92CS-13370 


Fig.9 Fig. 10 
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CA3004 


TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3004 


100 Mc/s POWER GAIN AND NOISE FIGURE TEST CIRCUIT 


Voc 
+6V 


RF 
VOLTMETER * 
OR 
NOISE 
AMPLIFIERY 


*FOR POWER-GAIN TEST 


"FOR NOISE-FIGURE TEST 
92CM-13538 


COMMON-MODE REJECTION RATIO TEST CIRCUIT 


‘oc 
+6V 


OSCILLOSCOPE 
WITH HIGH-GAIN 
DIFFERENTIAL 
INPUT 
{TEKTRONIX TYPE 
530, 540, OR S80 
WITH TYPE D PLUG-IN 
TEKTRONIX TYPE 502, 


OR 
EQUIVALENT) 


COMMON-— MODE REJECTION RATIO 
CMR=20 LOG.94 ) (2) (0.3) 
E 4(rms) 


*a=SINGLE -ENDED VOLTAGE 
GAIN 


92CS-13576 
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COMMON-MODE REJECTION RATIO VS TEMPERATURE 
Toe 
ccwns wae 


POSITIVE DC SUPPLY VOLTS (Vcc) = +6 
NEGATIVE DC SUPPLY VOLTS (Veg) = -6 
FREQUENCY (f) = | Ke/s 


RATIO— dB. 


Sceseeeeeeen 
sso eft 
BSUSRESRER EE 


COMMON-MODE REJECTION 


25 50 75 100 125 
FREE-AIR TEMPERATURE (Tea) — °C 


92CS-13305 
Fig. 12 
AGC RANGE TEST CIRCUIT 
area Vec 
: — 0.001 
Ow 0.0lnF 
ATTENUATOR 7 
Z=502 
Cc 
RF 
VOLTMETER 


1.75 Mc/s 
AMPLIFIER 
GAIN: O TO 45 dB 


A3004 
2) OO® 
i 


°o 
% 9 
Fil 


VEE 
-6V 


1.75 Mc/s 
SIGNAL 
SOURCE 


AGC RANGE * 20 LOGiq SMITH SIN POSITION x 
Pt A ELS oN Fern” 
10} WITH S IN POSITION Y 


92CS-13585 


Fig. 14 
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ROBAN Linear Integrated Circuits 
Biitloa CA3005 


CA3006 


RF Amplifiers 


Monolithic Silicon 


Designed for use in Communications Equipment 


Balanced Differential Amplifier Configuration with Controlled Constant-Current 
Source to Provide Unexcelled Versatility 


Push-Pull Input and Output @ Operation from DC to 100 MHz 
Wide and Narrow Band Amplifier @ Mixer 

AGC @ Limiter 

Detector @ Modulator 

RF, IF, and Video e@ Cascode Amplifier 


Frequency Capability 


Built-in Temperature Stability for Operation from -55° C to +125° C 


Companion Application Note, ICAN 5022 ‘‘Application of RCA CA3004, CA3005, 
and CA3006 Integrated Circuit RF Amplifiers’, covers characteristics of 
different operating modes, noise performance, cross-modulation, mixer, AGC 
limiter, detector, and amplifier design considerations. 


SCHEMATIC DIAGRAM FOR CA3005 AND CA3006 


SEE NOTE 


CASE AND 
SUBSTRATE RESISTANCE VALUES 
IN OHMS 


92CS—13343RI 


NOTE: Connect Terminal No.9 to most 
positive dc supply voltage used for 
circuit. 


Fig. 1 


11-73 
306 


FileNo. 125 CA 3005, CA 006 


ABSOLUTE-MAXIMUM VOLTAGE LIMITS, at Tp, = 25°C 
Voltage limits shown for each terminal can be applied under the indicated voltage conditions for other terminals. 


All voltages are with respect to GROUND (common terminal of Positive and Negative DC Supplies) 


TERMINAL VOLTAGE LIMITS CONDITIONS TERIAL VOLTAGE LIMITS CONDITIONS 
NEGATIVE} POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE 

7 
8 
:] 
10 
ll +6 +6 
12 


3.5 43.5 
0 


2 TEST POINT: DO NOT APPLY VOLTAGE FROM 
_ EXTERNAL SOURCE 


0 0 
of 0 
+6 +6 


+6 : +6 


w 
So) 


on 
1 ' ' 
w a ‘ 
- Ro on 
ae! 
MOR OWONE 
' 
+++! ++ +0 
DOlCAMMMO |] CAMAHYCO 


+6 


+6 Internally connected to Terminal No.8 (substrate) 
s DO NOT GROUND 


~s 
on 
+ 
w 
on 
— 
fom) 
+ 
D 


OPERATING-TEMPERATURE RANGE ............... 55°C to +125°C 
STORAGE-TEMPERATURE RANGE wo sae e ee meee eens -65°C to +150°C 


LEAD TEMPERATURE (During Soldering) 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 


from case for 10 seconds max. ..............2.22885 +265°C 
MAXIMUM SINGLE-ENDED INPUT- 

SIGNAL VOLTAGE .242.42:6622i8¢66¢ es %e ee see« » 33 V 
MAXIMUM COMMON-MODE INPUT- 

SIGNAL VOLIAGE «1.466 ieee re ee we ows bes ah in we ow 25 V¥V.435 ¥ 
MAXIMUM DEVICE DISSIPATION o@ecaweu eee wo vs.aeas JOO mW 
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ELECTRICAL CHARACTERISTICS, atT, = a5” C. Voc = *6V, Veg = -6V 


LIMITS TYPICAL 


TEST CHARAC- 
CHARACTERISTICS | |SYMBOLS|SPECIAL TEST CONDITIONS| CIRCUITS Riis ae TERISTICS 
Terminals No.3,4,5, and 6 Not 3005 CURVES 


Connected Except Where Noted) Fig Min.) Typ. | Max. ‘Min.| Typ. Max. | | Fig. | 


STATIC CHARACTERISTICS 


TERMINALS 
ites 9 


Quiescent 
Operating Ie _ NC 
Current NC -VEE 
NC 


Quiescent Operating Tho 
Current Ratio I}1 


Device Dissipation 


DYNAMIC CHARACTERISTICS 


f = |Cascode Configuration 
Power Gain Gp 100 | Differential-Ampl. 
MHz | Configuration 


f = |Cascode Configuration 
BOISE igare NF 100 | Differential Ampl. 
MHz | Configuration 
Common-Mode ; 
Rejection Ratio 101 101 : 
AGC Range (Max. Voltage _ 
Gain to Complete Cutoff) AGC f = 1.75 MHz Fig.17 


TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPES CA3005 AND CA3006 


INPUT OFFSET VOLTAGE AND CURRENT INPUT OFFSET VOLTAGE TEST CIRCUIT 
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CDEC ILE CALLE EEL 


|. ADJUST R, FOR Vout 702#0.1V 
2. RECORD VrIo 


PTT AE TT 
SHRP E RARE RS 
«| SR SSS RRC aaa BARNA’ ARS 


Sis eeap 
op 


100 125 VEE 
FREE-AIR TEMPERATURE (Tea) — °C 92CS- 13532 
92CS-13317 Fig.3 


Fig.2 
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CA3005, CA3006 


TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPES CA3005 AND CA3006 


INPUT BIAS CURRENT —,zA 


-50 


INPUT BIAS CURRENT 


-25 ce) 25 


Fig.4 
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QUIESCENT OPERATING CURRENT 
(IN TERMINAL NO. IO OR I1)— mA 


92CS-13315 


QUIESCENT OPERATING CURRENT RATIO 
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-50 -25 0 25 50 75 100 125 


FREE-AIR TEMPERATURE (Trea) — °C 
92CS-13319 


Fig.6 
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POSITIVE DC SUPPLY VOLTS (Vcc) = +6 
NEGATIVE DC SUPPLY VOLTS (Vee) = —6 
= TERMINALS No. 4 & No. 5 
CONNECTED TO Veg’ 
++ ———— = TERMINALS No. 4 & No. 5 OPEN 
BEE 


o SBSSSSE0R8 
GRERR CESSES ERCP RS REC E EEE eet 
enee pa tt ee pa tp a SeBaaR 
BES SRERRSERER EERE eeeEs 
0.5 SEER eee eee eee eet 


75 100 125 -75 -50 -25 ie) 
FREE-AIR TEMPERATURE (Tra) — °C 


25 


Fig.5 


QUIESCENT OPERATING CURRENT 


75 100 125 
FREE-AIR TEMPERATURE (Tra) —°C 


92CS-13318 
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPES CA3005 AND CA3006 


POWER-GAIN (CASCODE CONFIGURATION) POWER-GAIN (DIFFERENTIAL-AMPLIFIER 
CONFIGURATION) 


DIFFERENTIAL-AMPLIFIER CONFIGURATION 
FREE-AIR TEMPERATURE (Tra) = 25°C 


CASCODE CONFIGURATION 
FREE-AIR TEMPERATURE (Tea) = esec| | 


Saab 
See 
oe Ts 


POWER GAIN (Gp)— dB 
POWER GAIN(Gp) — dB 


10 100 
FREQUENCY (f) — Mc/s 
92CS-13519 FREQUENCY (f ) — Mc/s 
92CS-13520 
Fig.7 
Fig.9 

NOISE FIGURE AND POWER GAIN TEST CIRCUIT NOISE FIGURE AND POWER-GAIN TEST CIRCUIT 
(CASCODE CONFIGURATION) (DIFFERENTIAL AMPLIFIER CONFIGURATION) 

Vcc Vec 

+6V +6V 


vOLree? ER & 


NOISE 
AMPLIFIER ¥ 
50-2 50-2 
SIGNAL RF 
SOURCE # VOLTMETER ® 
R OR 


50-2 
SIGNAL 
SOURCE # 
OR 


NOISE NOISE 
DIODE ¥ = AMPLIFIER ¥ 


NOISE 
DIODE ¥ 


-6V 92CS-13528 


* FOR POWER-GAIN TEST * FOR POWER-GAIN TEST 
V FOR NOISE-FIGURE TEST VY FOR NOISE-FIGURE TEST 
Fig.8 Fig. 10 
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100-Mc/s NOISE FIGURE VS. Veg (CASCODE 


CONFIGURATION) 


CASCODE CONFIGURATION 
POSITIVE DC SUPPLY VOLTS (Voc) * +6 
FREE—AIR TEMPERATURE (Tra) = 25°C 


FREQUENCY (f) = 100 Mc/s 
SOURCE RESISTANCE (R,) = 50 2 


NOISE FIGURE (NF)—d8 


3 -4 -5 -6 -? -6 -9 
NEGATIVE DC SUPPLY VOLTS (Veg) 


Fig. 11 


COMMON-MODE-REJECTION 


NEGATIVE DC SUPPLY VOLTS (Veg) = —6 
FREQUENCY (f) = | Kc/s 
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FREE-AIR TEMPERATURE (Tea) —°C 


Fig. 13 
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NOISE FIGURE (NF) —dB 


100 Mc/s NOISE FIGURE VS. Veg (DIFFERENTIAL 


CA3005, CA3006 
TYPICAL DYNAMIC CHARACTERISTICS FOR TYPES CA3005 AND CA3006 


AMPLIFIER CONFIGURATION) 


DIFFERENTIAL-AMPLIFIER CONFIGURATION 
POSITIVE DC SUPPLY VOLTS (Vcc) = +6 
FREE-AIR TEMPERATURE (TFA) = 25°C 
FREQUENCY (f) = 100 Mc/s 

SOURCE RESISTANCE (Rs) = 502 


TT AT TT 


| 
BS 
: 
a SSeegeee BS 
a Seseneen SSEGaS |] 
a SEeeguaEes GRRE RRERERAED BS 
-2 -3 -4 -5 -6 -? -6 -9~ -=10 
NEGATIVE DC SUPPLY VOLTS (VEE) 
92CS-13384 


Fig. 12 


DIMENSIONAL OUTLINE 
12-LEAD TO5 JEDEC MO0-006-AG 


BASE 
PLANE 


SEATING 


92CS-19774 


NOTE MILLIMETERS 
Pmin. [MAX 


5.84 TP 
0 


4.19 4.70 


0.407 E 
i) 0 


INCHES 


a 0.230 
1 0 0 
0.165 | 0.185 


A 
A 
Qe 
F 


SYMBOL 


o 


2 
B 
oBy 
Bo 
oD 
oD, 0.305 | 0.335 
j 0.028 | 0.034 
Ly 
L2 


0.407 

8.51 

7.75 8.50 

0.51 1.01 

0.712 E 

0.74 1.14 
1.27 


| 0.00 | 
| 6.4 | 127 


°o 
> 
foe] 
Np 


o 
io] 
a 
Ww 


3 
3 
3 
3 


= 
> 
N 
~N 


NOTES: 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


N 


. Leads at gauge plane within 0.007" (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. B applies between L1 and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in Ly and beyond 0.500” (12.70 mm). 


4. Measure from Max. oD. 
5. N71 is the quantity of allowable missing leads. 


6. N is the maximum quantity of lead positions. 
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TYPICAL DYNAMIC TEST CIRCUITS FOR TYPES CA3005 AND CA3006 


COMMON-MODE REJECTION RATIO TEST CIRCUIT 


Vcc 
+6 V 


OSCILLOSCOPE 
WITH HIGH-—GAIN 
DIFFERENTIAL 
INPUT 
(TEKTRONIX TYPE 


lpr 


I-Kc/s 530, 540, OR 580 
SIGNAL WITH TYPE D PLUG-IN 
SOURCE TEKTRONIX TYPE 502, 


OR 
EQUIVALENT) 


COMMON MODE REJECTION RATIO 


* 
A 
= 20 LO6i9 (A*) (2) (0.3) 
i Voirr (RMS) 
— VEE 
-6 V % A=SINGLE-ENDED VOLTAGE GAIN 
92CM-13534 


Fig.14 


AGC RANGE TEST CIRCUIT 


37-250 Vec 
pf +6V 


ATTENUATOR 
Z=502 


1.75 Mc/s 
AMPLIFIER 
GAIN: O TO 45 dB 


.75 Mc/s A WITH S IN POSITION | 
SIGNAL AGC RANGE = 20 LOGig ————__—___——- 
SOURCE A WITH S IN POSITION 2 


92CS-13575 


Fig.15 
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Re Linear Integrated Circuits 


Solid State 
Division CA3007 


AF Amplifier 


e Designed for use in Sound Systems and Communication Equipment 


ahi? e Balanced differential-amplifier configuration with controlled constant- 


| current source provides for both audio amplification and phase inversion 


e@ Built-in temperature stability for operation from -55°C to +125°C 


@e Eliminates need for audio driver transformer 


@ Companion Application Note, ICAN 5037 "Application of the RCA-CA3007 
Integrated Circuit Audio Driver" covers design of a dual supply audio 
driver in a direct-coupled audio amplifier, and a single supply audio 
driver in a capacitor-coupled audio amplifier 


HIGHLIGHTS APPLICATIONS 
@ Input Impedance. ... 4 ki) typ. & Audio. dnwtitier 
@ Output Impedance... 60 {2 typ. @ Audio Driver 
@ Power Gain. ..... 22 dB typ. 


@ Push-Pull Input & Output 


@ Direct Coupling to Class B Audio 
Output Stage 


SCHEMATIC DIAGRAM 


Resistance values are in ohms 


3 CASE AND 
O SUBSTRATE 
V- 92CM-13342R2 


11-73 
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ABSOLUTE-MAXIMUM VOLTAGE LIMITS, at T, =95 6 


Indicated voltage limits for each terminal can be applied under the specified operating conditions for other terminals. 


All voltages are with respect to ground (-VccC, +VER, or common terminal of Positive and Negative DC supplies). 


VOLTAGE LIMITS CONDITIONS TERMINAL VOLTAGE LIMITS CONDITIONS 
NEGATIVE | POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE 


Baa 
pode : 
| 


— 

Ro 

' 

Ro 
—" — — —" 
— CO —s MD Ww no wo ws MD wo nore — CO ~I MD WwW No — ™ OM GW RN — CO ™~ MD Ww ND 

! ' ' ' ' 

SAODDO|HROODCOlioRBOC TD CO|loooO Da CO]loO BOO ao 


CASE INTERNALLY CONNECTED TO TERMINAL 
No.3 (SUBSTRATE) DO NOT GROUND 


' ’ bd ' 


— — — — —" — 
wom Om w Re] WO ws W PO m— CO 4 MDM W PRO — CO I DD m— OO sa MD — CO 4 DM w — CO ~ DM W PO 


OPERATING-TEMPERATURE RANGE ............... 55°C to +125°C 
STORAGE-TEMPERATURE RANGE ................ -65°C to +150°C 


LEAD TEMPERATURE (During Soldering) 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 


from case for 10 seconds max. ................... +265°C 
MAXIMUM SINGLE-ENDED INPUT- 

SIGNAL VOLTAGE ........2..:..000200 cee euaar 25 V 
MAXIMUM COMMON-MODE INPUT- 

SIGNAL VOLTAGE ..2..6-0..60060c@eaenewuauuvent: +25 V 
MAXIMUM DEVICE DISSIPATION ................. 300 mW 
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ELECTRICAL CHARACTERISTICS, at Tra = 25°C, Vcc = +6 V, VER =-6 V, 


LIMITS TYPICAL 
TEST TYPE CHARAC- 
CHARACTERISTICS | SYMBOLS | SPECIAL TEST CONDITIONS | CIRCUITS CA3007 TERISTICS 
Pin 4 Not Connected Unless CURVES 
Otherwise Noted ig. Min. | Typ. | Mex. Units Fig. 


STATIC CHARACTERISTICS 
: 


faa | ua , 

Quiescent Operating 

Voltage Vg or Vig 3 0.87 ~ V ° 
Device Dissipation 3 


DYNAMIC CHARACTERISTICS 


Total Harmonic 
Distortion THD f = 1Kc/s 0.28 % NONE 
Common-Mode 9(A) 


TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUIT FGR CA3007 


INPUT UNBALANCE VOLTAGE AND CURRENT INPUT UNBALANCE: VOLTAGE & CURRENT, INPUT BIAS 
vs TEMPERATURE CURRENT, QUIESCENT OPERATING VOLTAGE, AND 
POSITIVE DC SUPPLY VOLTS (Voc)* +6 A DEVICE DISSIPATION TEST CIRCUIT 
NEGATIVE DC SUPPLY VOLTS (Veg) = —6 SaeceeeSGEGe Vex 
+6 V 
BEE EEE EEE EEE EEE 
=. S20 00000 000000055 5000000RR0055 
ed seeedasuasveesetvetassetsssasssssetsszeecee 
- fo SERRE PEDSRORE RARER ROBES RE RASS 
eee SOS SSSSSSSS00000000000008R0R000EE555 
35 fh S05 SSSSSSSRS0SRSE0RRR00eRRRE005 
Ecie ceseusenesssssstassetsszsssstscesssctsatsezes 
we HH BORER EERE eee eee eee 
cfd se fs gaz SSucEGSEsetaczetuetscssezessezeszes 
3 Saaes dais tentececcccecee 
>o +4 
wy Sud CEecteseestesteterts am 
2 2 eg eo (RCA WV=36A 
ia Be tal 0 Sacsssecsesessnssens OR 
<4 a. TR scusssesueseees EQUIVALENT) 
ab ssideatecatostcatesiesifasteztfenesassasttt 
a Pbatsaesestiastostonttasttastastestiamesttasts 
2 2 04 CTE ee EE HHH 
-75 -50 -25 O 2 50 75 100 125 = eV 
FREE-AIR TEMPERATURE (Tea) —°C VEE renee, 
92CS-13377 
Fig.2 Ry and Ro matched to + 1%, 


PT =Voclg + VEEl3 
Ig = Direct Current into Terminal No.9 
Ig = Direct Current out of Terminal No.3 


Fig.3 
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INPUT BIAS CURRENT vs TEMPERATURE QUIESCENT OPERATING VOLTAGE vs TEMPERATURE 
POSITIVE DC SUPPLY VOLTS (Vcc) = +6 SucnSenun POSITIVE DC SUPPLY VOLTS (Vcc)= +6 !i? 
L| NEGATIVE DC SUPPLY VOLTS (Ve¢) = —6 seseeeaue : NEGATIVE DC SUPPLY VOLTS (Veg)= —6 + 
Pe aeeeneees w 
asa T a = a Ao PERCE EEE EEE EEE 
SossdeosHteosHH EGHH EasHHEcHHH CL HEtecati a: SEHECEHICaHEsEguatias 
ia 2 ig + sees aoa wr Eo | cH cus rH ane cH 
< Peper eee oa jo SS eeneeeeeeseseess 
rH ooo Poo 5 eaaene 
mn cai Can aaaseesaniti taicecceet cecceteczecctee cea senuaaceseeesaueesaeesaeziauee 
ODS Foss ea deaeaed teddecttezttetd edsecstaatacti MMMM Matias tata acecettecttasttoctt 
oP apLCEENEEEEEEE ELE EE EEEEEEE EEE EL EEE 20H sbacrctesee 
ay iti ze" Hit 
rae fasts aan taateaatectocttosteattocd astectss: CME Scent 
FECES a Cy H AoseCaRan So 53 0) oa sane 
jue sosecceueg cuts. ceettees cece: ccczscezseeees Sa : 
» ft a asp SCC -? 
< Sessceeeeee eeee ae. SSS SGG00 SERS RREee eens zo 
o lO ean a  ] = “G2 SSREE SRSE SER eee Wo 
PEE COSC os s 
& meootdo faee seegubns scseeceeeeecess a* s CO 
a SEUSS EEEeEGGE H H HH SSL EEE EEE =e or Seceeceeeeccccecesasceaea 
og SusaETUEROTECED ueEs ttseu ceuectents -cetsezt ie Sea seceaes pareneetae 
Senee5 Ht THT Coo rs a bee Sooo 
SH Suiiseeseeses eee este aes Host HHH susaageaeaseeees 
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Fig.4 Fig.5 


TYPICAL DYNAMIC TEST CIRCUITS FOR CA3007 


POWER GAIN AND TOTAL HARMONIC DISTORTION INPUT IMPEDANCE TEST CIRCUIT 
TEST CIRCUIT 
Vec 
V, +6V 
Ms: +30 


| Ke/s Ol aE 
GENERATOR 


ae 4KQ a6 Y 
v2 | 
92CS-13598 
Fig.7 


92CS-13602 
T (Output Transformer): 
Primary Impedance = 2000 {2 C.T. 
Secondary Impedance = 16 Q 
Efficiency = 45% approx. 
(STANCOR TYPE TA-10 OR EQUIVALENT) 
Fig.6 
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TYPICAL DYNAMIC CHARACTERISTIC AND TEST CIRCUITS FOR CA3007 


COMMON-MODE REJECTION RATIO vs TEMPERATURE 


eat hs SERRE RERRERER 


RATIO (CMR) — dB 


COMMON-MODE REJECTION 


-75 -50 -25 zs 25 50" 95 100 —s:125 
FREE-AIR TEMPERATURE (Tea) —°C 


Fig.8 


92CS-13448 


COMMON-MODE REJECTION-RATIO TEST CIRCUITS 


GENERATOR 


Vcc 
+6V 


V.T.V.M. 
(RCA WV-76A 
OR 
EQUIVALENT) 


92CS-13600 


(A) Single-Ended Differential Voltage Gain 


Vec 
+6V 


OSCILLOSCOPE 
WITH 
HIGH-GAIN 
DIFFERENTIAL 
INPUT 


| Ke/s 
GENERATOR 


COMMON-MODE REJECTION RATIO 


A*™ (2)(0.3) ~6V 
BEM Vv 
CMR = 20 LOGi9 Ey (rms) EE 


*A = SINGLE-ENDED VOLTAGE GAIN 


92CS-13599 


(B) Common-Mode Voltage Gain 
Fig.9 
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DIMENSIONAL OUTLINE 
12-LEAD TOS JEDEC M0-006-AG 


NOTES: 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 


lines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. 9B applies between Lj and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in Lj and beyond 0.500” (12.70 mm). 


4. Measure from Max. oD. 
5. N1 is the quantity of allowable missing leads. 
6. N is the maximum quantity of lead positions. 


CA3007 


URGE 


Solid State 
Division 


8-Lead TO-5-Style 
“DIL-CAN” Package 


8-Lead 
TO-5-Style 
Package 8-Lead Dual-In-Line 
Frit-Seal (Hermetic) 
H-1528 Package H-1805 


The CA3028A and CA3028B are differential/cascode ampli- 


fiers designed for use in communications and industrial equip- 
ment operating at frequencies from dc to 120 MHz. 


The CA3028B is like the CA3028A but is capable of premium 
performance particularly in critical dc and differential ampli- 
fier applications requiring tight controls for input offset voltage, 
input offset current, and input bias current. 


The CA3053 is similar to the CA3028A and CA3028B but is 
recommended for IF amplifier applications. 


The CA3028A, CA3028B, and CA3053 are supplied in a 
hermetic 8-lead TO-5-style package. The ‘’F’’ versions are 


supplied in a frit-seal package and the ‘’S”’ versions in formed- 


‘lead (DIL-CAN) packages. 


SUBSTRATE & CASE 


92CS-14417R2 


Fig.1 - Schematic diagram for CA3028A, CA3028B and 
CA3053. 
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Linear Integrated Circuits 


Monolithic Silicon 


CA3028A, CA30284F, CA3028AS 
CA3028B, CA3028BF, CA3028BS 
CA3053, CA3053F, CA3053S 


DIFFERENTIAL /CASCODE 
AMPLIFIERS 


For Communications and 
Industrial Equipment at 
Frequencies from DC to 120 MHz 


FEATURES 


e Controlled for Input Offset Voltage, Input Offset Cur. 
rent, and Input Bias Current 4 


e Balanced Differential Amplifier Configuration with 
Controlled Constant-Current Source to Provide Un- 
excelled Versatility 


e Single- and Dual-Ended Operation 
e Operation from DC to 120 MHz 


e Balanced-AGC Capability 
e Wide Operating-Current Range 


APPLICATIONS 

e RF and IF Amplifiers (Differential or Cascode) 

e DC, Audio, and Sense Amplifiers 

e Converter in the Commercial FM Band 

e Oscillator e Mixer e Limiter 


e Companion Application Note, ICAN 5337 ‘‘Application 
of the RCA CA3028 Integrated Circuit Amplifier in the 
HF and VHF Ranges.’’ This note covers characteris- 
tics of different operating modes, noise performance, 
mixer, limiter, and amplifier design considerations. 


11-73 
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ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C 


DISSIPATION: 
At T, up to 55°C 
(CA3028AF, CA3028BF, 
CABO53F) .vccvsacsuennavenves sennaves 
At Ta > 55°C 
(CA3028AF, CA3028BF, 
CA3053F) 


750 mW 


MAXIMUM VOLTAGE RATINGS at Ty = 25°C 


HGOREAD 


0 0 
to 


+5 
to * 
5 
0 
+15 
to to 
0 0 
* 
* 


-154 


¥* 
0 
+208 
to 
0 


SPECIAL TEST 
CONDITIONS 


Quiescent Operating 
Current 


AGC Bias Current 
(Into Constant-Current 
Source Terminal No.7) 


Input Current (Terminal 
No.7) 


Device Dissipation 
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At Ta up to 85°C 
(CA3028A, CA3028B, CA3053) 
At Ta > 85°C 
(CA3028A, CA3028B, CA3053) Derate linearly 5 mW/ °C 
AMBIENT-TEMPERATURE RANGE: 
Operating 
Storage 


—55°C to +125°C 
—65°C to +150°C 


Derate linearly 6.67 mW/°C LEAD TEMPERATURE (During Soldering): 


At distance 1/16 + 1/32” (1.59 + 0.79 mm) 
from case for 10 seconds max. ............... 


MAXIMUM 
CURRENT RATINGS 


TER 
=i IOUT 
mA 


+265°C 


This chart gives the range 
of voltages which can be applied 
to the terminals listed horizontally 
with respect to the terminals 
listed vertically. For example, 
the voltage range of the horizontal 
terminal 4 with respect to terminal 
2 1S -1 to +5 volts. 


Terminal #3 is connected to the sub- 
Strate and case. 


Voltages are not normally applied be- 
tween these terminals. Voltages 
appearing between these terminals 
will be safe, if the specified volt- 
age limits between all other termi- 
nals are not exceeded. 


Limit is -12V for CA3053 


’ Limit is +15V for CA3053 


Limit is +12V for CA3053 


Limit is +24V for CA3028A and 
+18V for CA3053 
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CA3028A, CA3028B, CA3053 
ELECTRICAL CHARACTERISTICS at T, = 25°C (cont'd) 


TEST TYPICAL 


TERISTICS 
CHARACTERISTIC | SYMBOL] CUIT CONDITIONS TYPE CA3028A TYPE CA3028B TYPE CA3053_ | UNITS CURVE 


Vcc = +9V Diff.-Ampl. 
Power Gain Gp f = 10.7 MHz | Cascode 
Voc = 79V Diff.-Ampl. 
Noise Figure NF f= 100 MHz 
Veg = 4aV Diff.-Ampl. 
Input Admittance ' 
Reverse Transfer Y12 
Admittance f = 10.7 MHz 0.01 - j0.0002 
Forward Transfer Y 1 99 - j18 
Admittance 2 -37 + j0. 


Output 0. + j0.0 
Admittance 0.04 + j0.23 


Diff.-Ampl. 
50 {2 Input- 


DYNAMIC CHARACTERISTICS 


—le 


_ 
lop) 


Cael Gee a! _ — 
WO] o;lmw or} &} Ww fh 


(Sa) 


AGC Range 
(Max.Power Gain 
to Full Cutoff 


ou 
™~M 


= +0V 
1 ki) 


Ww Dn 
NM uo 
a | 
co 


Differential ae 
at Si 


f =1 kHz 


C a +12V, 


e 
R, = 1.6 ki2 


7 
V(P-P 


w 
on 
Ww 
co oO 


Max. Peak-to- Peak 


Output Voltage 
at f = 1 kHz 
15 


Po EE 8 


“2.0 (Se * 428) 4 
“5 (-7 + §) 7 
Veo © 412V, Ver =212V 60 | 90 
Voc = +12V, Ver = -12V 3 


Bandwidth 
at -3 dB point 


Common-Mode 
Input-Voltage Range CMR 
Common-Mode CMR 
Rejection Ratio 
ZIN 


Input Impedance 
at f = 1 kHz 


0, 


< |B] 


Peak-to-Peak 
Output 
Current 


NO 
> 


* Does not apply to CA3053 
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DEFINITIONS OF TERMS 
AGC Bias Current 


The current drawn by the device from the AGC-voltage source, at 
maximum AGC voltage. 


AGC Range 


The total change in voltage gain (from maximum gain to complete 
cutoff) which may be achieved by application of the specified range 
of dc voltage to the AGC input terminal of the device. 
Common-Mode Rejection Ratio 

The ratio of the full differential voltage gain to the common-mode 
voltage gain. 

Device Dissipation 

The total power drain of the device with no signal applied and no 
external load current. 

Input Bias Current 


The average value (one-half the sum) of the currents at the two 
input terminals when the quiescent operating voltages at the two 
output terminals are equal. 


Input Offset Current 


The difference in the currents at the two input terminals when the 
quiescent operating voltages at the two output terminals are equal. 


OC 
DIFFERENTIAL 
VOLTMETER 
FLUKE TYPE 80 


OR 
EQUIVALENT 


6) @ ©® 
270 ©; oc 
Vr0 
* Adjust R1 for VoyT = 020.1 Vv. 2. 
® Record Input Offset Voltage. ~ a VEE tT 


92¢5=(5027 


Fig.2 - Input offset voltage test circuit for CA3028B. 


Vcc 


DEVICE DISSIPATION= Vcc I3 
92CS-15647 


Fig.3b - Input bias current, device dissipation, and 
quiescent operating current test circuit for CA3053. 
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Input Offset Voltage 


The difference in the dc voltages which must be applied to the input 
terminals to obtain equal quiescent operating voltages (zero output 
offset voltage) at the output terminals. 


Noise Figure 


The ratio of the total noise power of the device and a resistive 
signal source to the noise power of the signal source alone, the 
signal source representing a generator of zero impedance in series 
with the source resistance. 


Power Gain 


The ratio of the signal power developed at the output of the device 
to the signal power applied to the input, expressed in dB. 


Quiescent Operating Current 
The average (dc) value of the current in either output terminal. 


Voltage Gain 


The ratio of the change in output voltage at either output terminal 
with respect to ground, to a change in input voltage at either input 
terminal with respect to ground, with the other input terminal at 
ac ground. 


92CS -15024 


Fig.3a - Input offset current, input bias current, device 
dissipation, and quiescent operating current test circuit 


for CA3028A and CA3028B. 


POSITIVE DC SUPPLY VOLTS (Vcc) INPUT OFFSET CURRENT — — 
NEGATIVE DC SUPPLY VOLTS (VEE) INPUT OFFSET VOLTAGE 


BERERERSSEERSS 
GG/.SR Renn ReER 
RESEREESRSRERS 
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Vec=+6V {TA 
VeE=-6VINT 
a 


a 
TT 
acne 
[TY aaa ae 
-75 -50 -25 10) 25 TS 100 125 
AMBIENT TEMPERATURE (Ta) — °C 92CS—15030 


Fig.4 - Input offset voltage and input offset current for 
CA3028B. 
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TYPICAL CHARACTERISTICS 


POSITIVE DC SUPPLY VOLTS (Vcc) Pee 


NEGATIVE DC SUPPLY VOLTS (Vee) H 
SSeS SeeReeReeeee 
BaaEeeee 
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INPUT BIAS MICROAMPERES (Ir) 


Sree SEIREEITE saa===8 
EIEEISESEEESS osaeee 
PEt 4 EERE Sooo ee 
0 Ses avedssutasvatatsavevetatatsarssatite otter eee tet ter 
-75 -§0 -25 Oo 25 50 75 100 125 -75 -50 -25 fe) 50 75 100 125 
aoe Ween ae 92CS- 15031 AMBIENT TEMPERATURE (Ty) —°C — gac5-15648 
Fig.5a - Input bias current vs. ambient temperature for Fig.5b - Input bias current vs. ambient temperature for 
CA3028A and CA3028B. CA3053. 


DIFFERENTIAL —AMPLIFIER CONFIGURATION coo 
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QUIESCENT OPERATING MILLIAMPERES(T¢ OR Tg) 
QUIESCENT OPERATING MILLIAMPERES (Ig OR Ig) 
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92CS-15034 92CS-15649 
Fig.6a - Quiescent operating current vs. ambient temper- Fig.6b - Quiescent operating current vs.ambient temper- 
ature for CA3028A and CA3028B. ature for CA3053. 
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Sarit ee be 
Hci EEE E 


re EMITTER SUPPLY VOLTS (Veg) 


Fig.7 - Operating current vs. Vege voltage for CA3028A 
and CA3028B. 
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CA3028A, CA3028B, CA3053 


TYPICAL CHARACTERISTICS AND TEST CIRCUITS 


Vcc 


Voc 


92CS—-14499 


Fig.8a - AGC bias current test circuit (differential - 
amplifier configuration) for CA3028A and CA3028B. 
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Fig.9 - Device dissipation vs. temperature for CA3028A 


and CA3028B. 


CASCODE CONFIGURATION 
AMBIENT TEMPERATURE (Ty )=25°C 


a) 
ae) 

| 

a 
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4a 
oO 
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uw 
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e) 
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FREQUENCY (f) —MHz 
92CS-14492 


Fig.10b - Power gain vs. frequency (cascode configuration) 


for CA3028A and CA3028B. 
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Po DIFFERENTIAL—AMPLIFIER CONFIGURATION 
Sass Sesesetesssness AMBIENT TEMPERATURE (Ta)=25°C 
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AGC BIAS VOLTS (Vago) TERMINAL No.7 
92CS—14487 


Fig.8b - AGC bias current vs. bias volts (terminal No.7) 
for CA3028A and CA3028B. 


MHz | pF -] pF wH BH 
[10.7 20-c0j20-60] 3-8 | 3-5 
00 | 3-30] 3-30 ]01-0.28)015-03 


50N 
SIGNAL 
SOURCE* 
OR 
NOISE 
DIODE 4 


RF 
VOLTMETER*® 
OR 
NOISE 
AMPLIFIER 4 


82CS-14501 


* FOR POWER GAIN TEST 
4 FOR NOISE FIGURE TEST 


Fig.10a - Power gainand noise figure test circuit (cascode 


configuration) for CA3028A, CA3028B and CA3053*. 
* 10.7 MHz Power Gain Test Only. 
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Fig.10c - 100 MHz noise figure vs. collector supply 
volts (cascode configuration) for CA3028A and CA3028B. 
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CA3028A, CA3028B, CA3053 


TYPICAL NOISE FIGURE AND POWER GAIN TEST CIRCUITS AND CHARACTERISTICS 


Ss0 
SIGNAL 
ek ale 


{e) 
NOISE 
DIODE 4 NOISE 

AMPLIFIER 4 


RF 
VOLTMETER * 
OR 


0.001 
uF 


wiz] of | oF | an | aA | 
DF pF wh uwH 

107 [50-e0|20=50] 3-6 | 3-6 

[100 | 2-15] 2-15 [0.2-0.5]0.2-0.5 


* FOR POWER GAIN TEST 
“ FOR NOISE FIGURE TEST S2CS -14496 


DIFFERENTIAL—AMPLIFIER CONFIGURATION rey da bl Ho 
soR6 ci 
— TEMPERATURE (Ta, ) =25°C nenes SEeeneeeee 


Fig.11a - Powergain and noise figure test circuit (differ- 
= ential-amplifier configuration and terminal No.7 connected 


to Vcc) for CA3028A, CA3028B and CA3053*. 


* 10.7 MHz Power Gain Test Only. 


NOISE FIGURE (NF)—dB 


POWER GAIN (Gp) — dB 


FREQUENCY (f)— MHz DC COLLECTOR SUPPLY VOLTS (Vgc) 
92CS—-14495 92CS-14485 
Fig.11b - Power gain vs. frequency (differential- Fig.l1c - 100 MHz noise figure vs. collector supply 
amplifier configuration) for CA3028A and CA3028B. voltage (differential-amplifier configuration) for CA3028A 
and CA3028B. 
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Fig.11d - Power gainand noise figure test circuit (differ. | Fig.11e - 100 MHz noise figure and power gain vs. base- 


ential-amplifier configuration for CA3028A and CA3028B. _to-emitter bias (terminal No.7) for CA3028A and CA3028B. 
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TYPICAL ADMITTANCE PARAMETERS 


CASCODE CONFIGURATION 
AMBIENT TEMPERATURE (Tg ) =25°C 
STAGE COLLECTOR MILLIAMPERES LIc(sTaGE) 1 =4.5 
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- Input admittance (Y]7) vs. frequency (cascode 
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Fig.14 - Reverse transadmittance (Y]2) vs. frequency 
(cascode configuration) for CA3028A, CA3028B and 
CA3053. 
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Fig.16 - Forward transadmittance (Y3]) vs. frequency 
(cascode configuration) for CA3028A, CA3028B and 
CA3053. 
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Fig.15 
(differential-amplifier configuration) for CA3028A, CA3028B 
and CA3053. 
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Fig.13 - Input admittance (Y7]) vs. frequency (differential- 
amplifier configuration) for CA3028A, CA3028B and CA3053. 
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Reverse transadmittance (Y]2) vs. frequency 


DIFFERENTIAL-AMPLIFIER CONFIGURATION 
AMBIENT TEMPERATURE-(Tg )=25°C 

COLLECTOR SUPPLY VOLTS=+9 
COLLECTOR MILLIAMPERES,EACH TRANSISTOR (Ic) =2.2 
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Fig.17 


Forward transadmittance (Y9]) vs. 


and CA3053. 


frequency 


(differential-amplifier configuration) for CA3028A, CA3028B 
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TYPICAL ADMITTANCE PARAMETERS 


DIFFERENTIAL—AMPLIFIER CONFIGURATION 

AMBIENT TEMPERATURE (Tyg )=25°C 

COLLECTOR SUPPLY VOLTS (Vcc) =+9 
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CASCODE CONFIGURATION 

AMBIENT TEMPERATURE (Tag )=25°C 
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Fig.18 - Output admittance (Y22) vs. frequency (cascode Fig.19 - Output admittance (Y79) vs. frequency (differ- 
configuration) for CA3028A, CA3028B and CA3053. ential-amplifier configuration) for CA3028A, CA3028B 
and CA3053. 


TYPICAL TEST CIRCUITS AND CHARACTERISTICS 


DIFFERENTIAL—AMPLIFIER CONFIGURATION 
AMBIENT TEMPERATURE (Tyg )= 25°C CONSTANT POWER INPUT=2y.W 
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Fig.20a - Output power test circuit for CA3028A and 10 . ° . 8 GE Fe oo 2 


FREQUENCY (f) —MHz 92CS-14509 
Fig.20b - Output power vs. frequency — 50{) input and 


502 output (differential-amplifier configuration) for 
CA3028A and CA3028B. 


CA3028B. 
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92CS- 14513 Se aa ae ae ae eee ee aaa 
Fig.21a - AGC range test circuit (differential amplifier) a al 
for CA3028A and CA3028B. Fig.21b - AGC characteristics for CA3028A and CA3028B. 


326 


File No. 382 «CA 3028A, CA3028B, CAZ053 
TEST CIRCUITS AND TYPICAL CHARACTERISTICS 


°o 
2 eas ences 
sass ra 
n 2guecceauessecscsoess 
- eenas je eeeee senesecese 
= seeas eueee = 
q 
> ace coseceuccees 
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Q fro gunguseene 
re AS aasaaaecas 
> toh aeese cesss 
seess Sesesasecs 
sesse soceuoeess 
seeus: soneseeees 
Ssser suseeseccs 
Ht Geecceeesscceas 
Hy socccssucceusscuces 
ser. oes secsescssace 
site HH H 
Sibetsetesssteseis 
socececeseee sessccsuescsceecccececae 
92CS-14512 fe) 0.05 oO. 0.15 


INPUT VOLTS (vip, ) 
92CS-!4506RI 


Fig.22a - Transfer characteristic (voltage gain) test Fig.22b - Transfer characteristics (cascode configuration) 
circuit (10.7 MHz) cascode configuration for CA3028A, for CA3028A, CA3028B and CA3053. 
CA3028B and CA3053. 


°.eaeueenn 
eesguuseue 
eesaeeresa 


INPUT O.OlnF 


INPUT VOLTS (Vin) 
92CS-145Il 

92CS-14507 
Fig.22c - Transfer characteristic (voltage gain) test Fig.22d - Transfer characteristics (differential-amplifier 
circuit (10.7 MHz) differential-amplifier configuration configuration) for CA3028A, CA3028B and CA3053. 


for CA3028A, CA3028B and CA3053. 
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CA3028A, CA3028B, CA3053 


OSCILLOSCOPE 
WITH HIGH-GAIN 
DIFFERENTIAL 
INPUT 
(TEKTRONIX TYPE 
530, 540, OR 580 
WITH TYPE D PLUG-IN 
TEKTRONIX TYPE 502, 


OR 
EQUIVALENT) 


VEE 92CS-15025 


* For R = 1.6 K) — (Vcc = 12V, Veg = -12V) 
For R=2K) — (Vcc = 6V, VEE = -6V) 


Fig.23 - Differential voltage gain, maximum peak-to-peak 
output voltage, and bandwidth test circuit for CA3028B. 


File No. 382 


OSCILLOSCOPE 
WITH HIGH-GAIN 
DIFFERENTIAL 
INPUT 
(TEKTRONIX TYPE 
530, 540, OR 580 
WITH TYPE D PLUG-IN 
TEKTRONIX TYPE 502, 


OR 
EQUIVALENT) 


RANGE OF 
COMMON 
MODE =e _— 


REJECTION 92CS-15026 


For CMR test: S] to ground 


For input common-mode voltage range test: S] to Vx 


(A*) (2) (0.3) 


Common mode rejection ratio = 20 log) 
Vpirr (RMS) 


* A = Single-ended voltage gain. 


Fig.24 - Common-mode rejection ratio and common-mode 
input -voltage range test circuit for CA3028B. 


8-LEAD TO-5-STYLE JEDEC M0-002-AL 


BASE 
PLAN 
SEATING 


92CS-19431 


NOTES 
1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 


2. Leads at gauge plane within 0.007” (0.178mm) radius of True 
Position (TP) at maximum material condition. 


ao 


D Q) 
j 
BASE PLANE 
SEATING PLANE \—L- 


GAUGE PLANE 


“sy BOTTOM VIEW Ei “a E 


DIMENSIONAL OUTLINES 


. PB applies between Ly and L2. ¢B2 applies between Lz and 


0.500" (12.70mm) from seating plane. Diameter is uncontrolled 
in Ly and beyond 0.500" (12.70mm). 


. Measure from Max. ¢D. 
. Nj is the quantity of allowable missing leads. 


. Nis the maximum quantity of lead positions. 


8-LEAD DUAL-IN-LINE 
FRIT-SEAL 


NOTES: 


for Axial Lead Product Outlines. 
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1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 6. N is the quantity of allowable missing leads. 


8—LEAD TO-5-STYLE 
WITH DUAL-IN-LINE 
FORMED LEADS (“DIL-CAN”) 


-335 
.370 


oe 


(3 SPACES) 
300010 
NON CUMULATIVE 


92CS-20296 


YMBOL ain a NOTE MILLIMETERS 


<3 155 Le 3.94 5.08 
0.020 . 050 0.508 | 1.27 


0.014 | 0.020 0.356 .508 
0.050 | 0.065 1.27 1.65 
0.008 | 0.012 0.203 | 0.304 
0.376 | 0.396 9.55 10.05 
0.315 | 0.345 8.00 8.76 
0.240 | 0.260 6.10 6.60 
0.100 TP 
0.300 TP 


0.100 | 0.150 

<a — 030 
+ 040 | 0.075 
0.020 | 0.060 


3. €, applies in zone Ly when unit installed. 


A: ps 1.90 
0.508 | 1.52 


92CM-20827 


4. @applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 


File No. 361 


URC 


Solid State 
Division 


Linear Integrated Circuits 


CA3050 
CA3051 


Dual Differential Amplifiers 


The CA3050 and CA3051 each consists of two differ- 
ential amplifiers with associated constant current tran- 
sistors on a common substrate. Each amplifier is driven 
by Darlington-connected emitter follower inputs to pro- 
vide high input impedance, low bias current, and low 
offset current. A string of diodes is included to provide 
temperature-compensated bias to the constant current 
transistors and a low impedance bias point for the inputs 
to the differential amplifiers when a single power supply 
is used. 


The CA3050 is supplied in an hermetic 14-lead Dual-In- 
Line ceramic package rated for operation over the full 
military temperature range of -55°C to-+125°C. 


The CA3051 is supplied in a Dual-In-Line plastic pack- 


age for applications requiring only a limited temperature 
range of 40°C to +85°C. 


| 92CS-15421 


Fig.1 - Schematic diagram. 
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Monolithic Silicon 


TWO DARLINGTON- 
CONNECTED DIFFERENTIAL 
AMPLIFIERS WITH 

DIODE BIAS STRING 


CA3050 


For Low-Power 
Applications at 
Frequencies from DC 
to 20 MHz 


CA3051 
FEATURES 
@ Input offset current .............. 70 nA max. 
@ Input bias current .............. 500 nA max. 
@ Input offset voltage .............. 5 mV max. 
@ Input impedance ............... 460 kQ typ. 


© Independently accessible inputs and outputs 


APPLICATIONS 

@ Matched dual amplifiers 

© Dual sense amplifiers 

© Dual Schmitt triggers 

@ Dual multivibrators 

®@ Doubly balanced detectors and modulators 
®@ Balanced quadrature detectors 

@ Synthesizer mixers 


® Product detectors 


11-73 


CA3050, CA3051 


File No. : 


MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES, AT T, = 25°C 


CA3050 CA3051 
Power Dissipation, P: 
Any one transistor ....... 150 150 mW 
Total package «2.152105 ws 900 750 mW 
For T, > 55°C, Derate at .. 8 6.67 mW/°C 
Temperature Range: 
Operating ...........0. -55to +125 -40to +85 °C 
Storage... .. 2... ee eee -65 to +150 -65to +150 °C 


LEAD TEMPERATURE (During Soldering) 

At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 

from case for 10 seconds max. .......-.-0050 8 eee ee 4265°C 
* The collector of each transistor of the CA3050 and CA3051 


is isolated from the substrate by an integral diode. The 
substrate (terminal 14) must be more negative than all col- 


The following ratings apply for each transistor in the device: 


Collector-to-Emitter Voltage, VcEo Tee ee se 15 \ 
Collector-to-Base Voltage, VcRpo CIEE es RE 20 =\ 
Collector-to-Substrate Voltage, Volo: - 20 4 
Emitter-to-Base Voltage, VERO Se) ore ee oe ere ets 5X 

50 mé 


Collector Current, Ta Pn ee ee ee eee ee ee 


lectors to maintain isolation between transistors and to 
provide for normal transistor action. 


MAXIMUM VOLTAGE RATINGS 


The following chart gives the range of voltages which can be applied to the terminals 


listed vertically with respect to the terminals listed horizontally. For example, the 
voltage range between vertical terminal 2 and horizontal terminal 3 is +5 to -2 volts. 


14 
Note l 


“14 
-25 
Note 2 
-14 
-2.5 
Note 2 


— 

hR 
i w 
Now 


Note 1: This rating is important only when terminal 5 is more 
positive than terminal 8. 

Note 2: This rating is important only when terminal 8 is more 
positive than terminal 5. 

Note 3: This rating is important only when terminal 10 is more 


positive than terminal 11. 


214 ‘ 
25 a 
ote 3 


MAXIMUM 
CURRENT RATINGS 


TERM- | | 
INAL IN OUT 
No. mA mA 


Ref. 
Sub- 
Strate 


Note 4: This rating is important only when terminal 11 is mor 
positive than terminal 10. 


* Voltages are not normally applied between these terminals 
Voltages appearing between these terminals will be safe i 
the specified limits between all other terminals are no 
exceeded. 
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File No. 361 —— 


CA3050, CA3051 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


TYPICAL 
CHARAC- 
LIMITS 
CHARACTERISTICS SYMBOLS | TEST CONDITIONS CA3050/CA3051 | UNITS peel 
[ric | win. [ TP. | Wax. 


STATIC 


Amplifier Characteristics 


Pinpwtonsetvoree SSSCdESC dT SSSCSCS™~—C CYT Cd 
Input Offset Current | = | 
npt Bias Cure [= or a a et 


Quiescent Operating Current Ratio 


DC Forward Base-to-Emitter Voltage ; pepe 


Temperature Coefficient of Base-to- AVpF ; 
Emitter Voltage AT Vog = 3V, Io = 1 mA -1.9 mV/°C 7 


Transistor Characteristics 


ICBO Vop = 10V, Ie = 0 


V(BR)CEO 
V(BR)CBO 
re 
Emitter-to-Base Breakdown Voltage '(BR)EBO 
DYNAMIC 
=3V, In =0 


Transistor Characteristics 


R)CIO 
R) 

Emitter-to-Base Capacitance Cep Veg = 3V, Ip = 0 
Cop Vep = 3V, 1 
Coy Ves =3V Ic 0 
5) 


Veg =oV Ic 3 mA 


Forward Transadmittance Vec = 10V, 13 = 2mA 
(With single-ended input and output) f = 1 MHz 


safe [Pol Po [a 
f = 1 KHz 
Pg-2mat-iKe [| -|im|-|m| 5 


lz = 2 mA, f = 1 KHz 1 
Terminal No.3 Grounded 


Amplifier Characteristics 


Gain-Bandwidth Product 
(For Single Transistor) 
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CA3050, CA3051 ———_—-- —________________________________________.- --- File No. 361 


TYPICAL STATIC CHARACTERISTICS 


3] COLLECTOR SUPPLY VOLTS (Vcc)=+6 


COLLECTOR SUPPLY VOLTS Decit _ 
AMBIENT TEMPERATURE (Ta) =25°C 


+H] 
lA 
coor vtec BIAS MILLIAMPERES (13)=0.344 14 
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4gnnn8 
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SSeSeeee eee 
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INPUT OFFSET MILLIVOLTS (Vzo) 
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-75 -SO -25 0 25 50 75 100 125 


QUIESCENT BIAS MILLIAMPERES (T3) AMBIENT TEMPERATURE (Ta}—°C 
92CS-15414 
92CS-15413 
Fig.2(a) - Typical input offset voltage vs Fig.2(b) - Typical input offset voltage vs 
quiescent bias current. ambient temperature. 


INPUT OFFSET NANOAMPERES (I Zo) 


oO 
H 
| 
77) 
WwW 
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rT) 
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(oe) 
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<x 
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ve 
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QUIESCENT BIAS MILLIAMPERES (I3) AMBIENT TEMPERATURE (Ta) — °C 
92CS-I5416 
92CS-15417 
Fig.3(a) - Typical input offset current vs Fig.3(b) - Typical input offset current vs 
quiescent bias current. ambient temperature. 
10g ; COLLECTOR SUPPLY VOLTS (V¢c)=+6 sassenenssss 
COLLECTOR SUPPLY VOLTS (V¢c)=+6 prate tty ted 
SIAMBIENT TEMPERATURE (Ta) = 25°C QUIESCENT BIAS CURRENT RANGE—O.IS I13£10mA [7 EERE 
*TTTITITIVIVILII TL LLL 
S00 FES SS Cee e eRe oan 


sae 
tN BEE 
pt IN 


QUIESCENT BIAS MILLIAMPERES (I3) 
NORMALIZED INPUT BIAS CURRENT 


OEE EEE EEE EEE EEE EEE EEE EEE 
| 2 4 6 819 2 4 6 81900 2 4 6 8900 -75 -50 8 -25 O 25 50 75 100—s«*125 
AMBIENT TEMPERATURE (Ta) — °C 
INPUT BIAS NANOAMPERES (I 7) A 92CS-15415 
92CS-15419 
Fig.4(a) - Typical quiescent bias current vs Fig.4(b) - Typical normalized input bias current vs 
input bias current. ambient temperature. 
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File No. 361 CA3050, CA3051 


STATIC CHARACTERISTICS 


= + i t 4 + 
_ = i. + + +-+ 
= + oe +++ +++4-+++ 
° 1 Sn H 
k | an 
a ee st + +4 
2 wy 4 = t ! + ++ + 4 +++ 
q - ,@ pete 
a 2 oI 00) 
Ww KR i= +—++ ++ . 
- eo i : = = 
x 
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rs 4 a | + . t+ e 
oO 2 z . [ | + 
* tin ‘q vo orien eo t +++4 
© = | 
= a | t PITT eee ec et 
4 . a a] t ++ + ++ ++ 
fad on|N = + t-to+ ’ 
WwW Me bd 10 on ea , 
bE WSIS QUIESCENT BIAS MILLIAMPERES (I3)=10 
=> wn” —— ' + ++ +—+ ——+—+ + i 1—+—+ + 
WwW . WwW + +++ oo ee as + = ee 
Oo =) — 
Co +4 +—+-—+ —+—}—+-_+ 
“: 1 7 acoe Soscnanaeaee 
— + aoe 
ie] 08 ++ +++ +++ + + +e 
-75 -50 -25 0 25 50 75 100. [25 
0Ol 2 4 68 0! 2 4 68 | 2 6 8 10 . 
QUIESCENT BIAS MILLIAMPERES (I3) —goc5-15418 AMBIENT TEMPERATURE (Ta)—°C 
92CS-15422 
Fig.5(a) - Typical quiescent operating current Fig.5(b) - Typical quiescent operating current 
ratio vs quiescent bias current. ratio vs ambient temperature. 


COLLECTOR-TO-EMITTER VOLTS (Veg) =+3 PC 


subasestaasesssssssscsssaseesa0s0ee" 
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COLLECTOR -TO- EMITTER VOLTS (Vop) =+3 
AMBIENT TEMPERATURE (Tq) =25°C 
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0.01 0.1 | 10 AMBIENT TEMPERATURE (Ta) —°C 
EMITTER MILLIAMPERES (Tg) 
92CS-15428 92CS-15420 
Fig.6 - Typical static base-to-emitter voltage Fig.7 - Typical base-to-emitter voltage characteristic 
characteristic vs emitter current for all tran- vs ambient temperature for each transistor. 


sistors and forward diode voltage drops. 


EMITTER CURRENT (I¢)=O 


COLLECTOR CUTOFF CURRENT (Icgo)—nA 


HEALTH 


AMBIENT TEMPERATURE (Ta )—°C 


92CS-I5195 


Fig.8 - Typical collector-to-base cutoff current vs 
ambient temperature for each transistor. 
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CA3050, CA3051 


File No. 361 


DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 
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SHiniisniisaiiost 


LECTOR- BASE (Ccg) 


VOLTS 92CS-15423 


Fig.9 - Typical capacitance for each transistor. 
Voc=lOv 


tht 
Switches Sj and Sp in position 1 
for one differential amplifier, 
position 2 for other differential 
amplifier. 


RESI — ARE 


IM< IN OHM 


Fig.11(a) - Test circuit for forward transadmittance, 


-3 dB bandwidth, and AGC range. 


Vv 
ZIN= 


RESISTORS ARE 
IN OHMS 


Veg -ADJUST FOR I3 =2mA 
92CS-15425 


Fig.12(a) - Test circuit for input impedance. 
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COLLECTOR-TO-EMITTER VOLTS (Vcg)=+5 
AMBIENT TEMPERATURE (Ta)=25°C 
et ae Se a a ee ae Oa ee 


GAIN-BANDWIDTH PRODUCT (f+) —MHz 


EMITTER MILLIAMPERES (I¢) 


92CS-15427 
Fig.10 - Typical gain-bandwidth product (fT) for 


each transistor vs emitter current. 
COLLECTOR SUPPLY VOLTS (Vcc)= +10 
AMBIENT TEMPERATURE (Ta) =25°C 


a Re a 
auescnnt BIAS MILLIAMPERES (I3)=7 


a 
HEN 


2 


FORWARD TRANSADMITTANCE (Y2,;)—MILLIMHOS 


FREQUENCY (f)— MHz 


92CS -15429 


Fig.11(b) - Typical differential amplifier forward trans- 
admittance with single-ended output vs frequency. 


COLLECTOR SUPPLY VOLTS (Vcc) = +10 
6+ QUIESCENT BIAS CURRENT (I3)=2mA 
4+ AMBIENT TEMPERATURE (Ta)= 25°C 


INPUT IMPEDANCE (IZIN|) — kQ 


p 2 4 6 89 oN 1000 * © 10000 
FREQUENCY nhewktt 
92CS-15430 
Fig.12(b) - Typical input impedance vs frequency 


with output short-circuited. 
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DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 


OUTPUT IMPEDANCE (|ZguT|) —k2 


Vee —ADJUST FOR IT3=2mA 


Vv 
(30K x1OK) 7 
ZouT = Vo... 
Vi (30K +I0K)-IOK 
92CS-15426 


Fig.13(a) - Test circuit for output impedance. 


1000 | COLLECTOR SUPPLY VOLTS (Vcc) = +10 


100 
FREQUENCY (f)— kHz 


92CS-1543) 


Fig.13(b) - Typical output impedance vs frequency 
with input short-circuited. 
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CA3050, CA3051 


CA3050, CA3051 File No. 361 


DIMENSIONAL OUTLINE CA3050 


14-Lead Dual In-Line 
Ceramic Package JEDEC TO-116 


MILLIMETERS 


4.06 


i H A 0.304 
BASE PLANE 19.55 
j & 
SEATING PLANE = me | 
GAUGE PLANE A} L 
| e} — | : 
By B 2 


INDEX AREA ~ aa 
1 a ~ NOTES 
1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 
A 2. Leads within 0.005” (0.12 mm) radius of True Position (TP) 
at gauge plane with maximum material condition and unit 


installed. 


BOTTOM VIEW 
3. ea applies in zone L2 when unit installed. 


E| 
y f 4. a applies to spread leads prior to installation. 


N -_x— 5. N is the maximum quantity of lead positions. 


6. N7 is the quantity of allowable missing leads. 


92SS-44 1 IRI 


DIMENSIONAL OUTLINE CA3051 


14-Lead Dual In-Line 
Plastic Package JEDEC TO-116 


5.08 
5 Q] i 1.27 
a, 3 
- 1.27 1.65 
BASE PLANE 0.204 0.304 
\ Ty. A 0.745 18.93 | 19.55 
SEATING PLANE y 0.300 7.62 8.25 
——————— 0.240 6.10 6.60 
A] L 


GAUGE PLANE 


INDEX AREA a 
1 2 a cS 
: 1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 

\ 2. Leads within 0.005” (0.12 mm) radius of True Position (TP) 


BOTTOM VIEW Ej E at gauge plane with maximum material condition and unit 


°A installed. 
- €A applies in zone L2 when unit installed. 


. a applies to spread leads prior to installation. 
. N is the maximum quantity of lead positions. 


ao oo - WwW 


. N71 is the quantity of allowable missing leads. 


92SS-4296RI 


336 


Linear IC Power-Control Circuits, 
Voltage Regulators,Analog Multiplier, 
and Computer-Iinterface Circuits 


File No. 490 


Linear Integrated Circuits 


Monolithic Silicon 


CA3058 ,CA3059,CA3079 


RCE 


Solid State 
Division 


CA3058 


Zero-Voltage Switches 
For 50/60 and 400 Hz Thyristor Control Applications 


Features CA3058_| CA3059__ | CA3079 _ 
B 24V, 120V, 208/230V, 277V at 50 60,or 
ase wad ual Line 400 M2Operdtien .accicacde cece nvacane ss J JV Vv 
Ceramic Package H-1553 a Differential Input .........0...0...... V JV Vv 
m Low Balance Input Current (max.)-uA..... 1 1 2 
CA3059 si ; 5 resi 
CA3079 ® Built-in Protection Circuit for 
opened or shorted sensor (Term. 14) ..... J 
mw Sensor Range (Rx)-kQ2 .............. 2 to 100 2 to 100 2 to 50 
B® DC Mode (Term12)...............000. / \/ 
@ External Trigger (Term. 6).............. / J 
m External Inhibit (Term. 1).............. JV JV 
14-Lead Dual-In-Line 
Plastic Pagieaus =» DC Supply Volts (iax.) 2. ce teen es 14 14 10 
. m Operating Temperature Range-OC ....... -55 to -40 to -40 to 
125 85 85 


RCA CA3058, CA3059, and CA3079 zero-voltage switches 
are monolithic silicon integrated circuits designed to control 
a thyristor in a variety of AC power switching applications 
for AC input voltages of 24 V, 120 V, 208/230 V, and 
277 V at 50/60 and 400 Hz. Each of the zero-voltage switches 
incorporates 4 functional blocks (See Fig. 2)as follows: 


1. Limiter-Power Supply - - Permits operation directly from 
an AC line. 


. Differential On/Off Sensing Amplifier Tests the 
condition of external sensors or command signals. Hyste- 
resis or proportional-control capability may easily be 
implemented in this section. 


. Zero-Crossing Detector - - Synchronizes the output pulses 
of the circuit at the time when the AC cycle is at zero 
voltage point; thereby eliminating radio-frequency inter- 
ference (RFI) when used with resistive loads. 


. Triac Gating Circuit - - Provides high-current pulses to the 
gate of the power controlling thyristor. 


In addition, the CA3058 and CA3059 provide the following 
important auxiliary functions (See Fig. 2): 


1. A built-in protection circuit that may be actuated to 
remove drive from the triac if the sensor opens or shorts. 


. Thyristor firing may be inhibited through the action of an 
internal diode gate connected to Terminal 1. 


. High-power dc comparator operation is provided by over- 
riding the action of the zero-crossing detector. This is 
accomplished by connecting Terminal 12 to Terminal 7. 
Gate current to the thyristor is continuous when Termina! 
13 is positive with respect to Terminal 9. 


For an explanation of these functions see Operating Con- 
siderations, page 8. For detailed application information, 
see companion Application Note ICAN-6182, ‘Features 
and Applications of RCA Integrated-Circuit Zero-Voltage 
Switches (CA3058, CA3059, and CA3079)”’. 
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The CA3058 is designed to operate over the full military 
temperature range of -55°C to +125°C and is supplied in a 
hermetic 14-lead dual-in-line ceramic package. Types CA3059 
and CA3079 are designed to operate over the temperature 
range of -40°C to +85°C and are supplied in 14-lead dual-in- 
line plastic packages. 


Applications 

® Relay contro! m Heater control @ Photosensitive control 
® Valve control  Lampcontrol ® Power one-shot contro! 
® Synchronous switching of flashing lights 

® On-off motor switching 

aw Differential comparator with self-contained power supply 


for industrial applications 


MAXIMUM RATINGS, Absolute Maximum Values, at Tq =259C 
DC Supply Voltage (between Terms. 2 and 7): 


CA3058, CA3059 «ww. ee 14 V 

CASI .nami cam wane omen dam keeeeewaguce 10 V 
DC Supply Voltage (between Terms. 2 and 8): 

CA3058,CA3059 ... we eee 14 V 

CASOTS vssandwrad eee obs Hae Cae kb emaeinmankd 10 V 
Peak Supply Current (Terms. 5 and7)............. +50 mA 
Output Pulse Current (Term. 4)...........00000 ee 150 mA 
Power Dissipation: 

Up to Ta = 75°C --CAS0GS osceccrasienese 700 mW 

Up to Ta = 559°C -- CA3059,CA3079 ....... 700 mW 


Above Ta = 759C --CA3058 ....... Derate Linearly 8 mW/°C 
Above Ta = 55°C -CA3059, CA3079 Derate linearly 6.67 mW/°C 


Ambient Temperature Range: 


Operating 
CASZUSS 2c mee ew te ewnneeeen -55 to +125 OC 
CA3059, CAB3079 Lace ewe ewe wen -40 to +85 OC 
POOTHIS 6 fan ea ee ERE ROKER ECERE OE aS e ROS -65 to +150°C 


Lead Temperature (During Soldering) 
At distance 1/16 + 1/32” (1.59 + 0.79 mm) 
from case for 10 seconds max. 
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CA3058, CA3059, CA3079 


Rp RoENSOR 
it “. FOR DC MODE 
4 R 400-Hz 


100 uF _|+ -L- COMMON 


OPERATION ISV qe 
COMMON 
Rs = 
Ow 8) 
AC | 
LINE 
INPUT | 
| 
FOR 
(3) INCREASED 
| GATE DRIVE 
| 
| TO 
THYRISTOR 
© GATE 
| 
TO FOR 
. ica INHIBIT Ic A 
ALL RESISTANCE VALUES ARE IN OHMS rMtpor © o © common INPUT ini ae ETRIGGER 


NOTE: CIRCUITRY, WITHIN SHADED AREAS, NOT INCLUDED IN CA3079 


4 IC=INTERNAL CONNECTION --DONOT USE (TERMINAL 
RESTRICTION APPLIES ONLY TO CA3079) 


92CS-18076 


Fig.1—Schematic diagrarn of zero-voltage switches CA3058, CA3059 and CA3079. For functional block diagram see Fig. 2. 


MAXIMUM 


CURRENT 
MAXIMUM VOLTAGE RATINGS atT, = 25°C RATINGS 


This chart gives the range of voltages 
which can be applied to the terminals 
listed horizontally with respect to the 
terminals listed vertically. For example, 
the voltage range of horizontal Terminal 6 
to vertical Terminal 4 is 2 to - 10 volts. 


BRR 

kee 3 

conn 4a Sale| 82a)” (Sala 
eet i Paaccice 


Note 1 — Resistance should be inserted 
between Term. 5 and external supply or 
line voltage for limiting current into 

Term. 5 to less than 50 mA. 


Note 2 — Resistance should be inserted 
between Term. 14 and external supply 
for limiting current into Term. 14 to 
less than 2mA. 


NOTE 3: For the CA3079 indicated terminal] 9. 
is internally connected and therefore, 
should not be used. 


“F or CA3079 (0 to-10V) 


"Voltages are not normally applied between 
these terminals; however, voltages appear — 
ing between these terminals are safe, if the 
specified voltage limits between all other 

terminals are not exceeded. 


_ 
NO 


% 
* 
* 
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AC Input Voltage Input Series Dissipation Rating 
(50/60 or 400 Hz) | Resistor (Rs) for Rs 


V AC k QQ W 


POWER 
ras 
_ 24 


4 MTo2 120 
208/230 
MT) 277 


AC 
INPUT 
VOLTAGE 


CIRCUIT 
ENTERS NOTE: 
Circuitry, within shaded areas, not included in 
CA3079 
® See chart above 
4 1C = Internal Connection - - DO NOT USE (Terminal Restriction 


° ; applies only to CA3079). 
NEGATIVE TEMPERATURE COEFFICIENT a Pp y ) 


Fig.2—Functional block diagrams of the zero-voltage switches CA3058, CA3059 and CA3079. For schematic diagram see Fig. 17. 


120-V RMS, 50/60-Hz OPERATION 
INPUT RESISTANCE (Ro)=10 kQ 
NO EXTERNAL LOAD 


INHIBIT 


Se eneeeeeeee 
COO 
Soe ee 


4.6k 


CA3058 


Vs 


EXTERNAL 
LOAD 
CURRENT 
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E 
4d 
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wn 
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<x 
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lJ 
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ALL RESISTANCE VALUES 
ARE IN OHMS 


928-4255 -75 -50 -25 10) 25 50 75 100 125 
AMBIENT TEMPERATURE (Tg )—°C 92CS-18065 


Fig.3a—DC supply voltage test circuit for CA3058, CA3059 Fig.3b—DC supply voltage vs. Ta for CA3058, CA3059 and 
and CA3079. CA3079. 


120 V RMS, 50/60-Hz OPERATION 
AMBIENT TEMPERATURE ( 


120 V RMS, 50/60-Hz OPERATION HH cH 
T TEMPERATURE (T,) = 25°C [1 . 
AMBIEN URE (T,) anne 


HHH 


GATE TRIGGER MILLIAMPERES |IgT (4)| 
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roe SS a eee 4-4 : 
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++ tee t+ + + = +44 
T esease.. “sent 
on 2 a ry 
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0 1 Z 3 
EXTERNAL LOAD CURRENT (I,_) — mA GATE TRIGGER VOLTS (VgT) 
92SS-4257 92SS-4258 
Fig.3c—DC supply voltage vs. external load current for Fig.4—Gate trigger current vs. gate trigger voltage for 
CA3058, CA3059 and CA3079. CA3058, CA3059 and CA3079. 
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ELECTRICAL CHARACTERISTICS (For all types, unless indicated otherwise) 
All voltages are measured with respect to Terminal 7. 


TEST CONDITIONS 
Tp = 25°C 
(Unless Indicated Otherwise) 


Typical 
Charac- 
teristics 


LIMITS UNITS 


CHARACTERISTIC SYMBOL] CIRCUIT 
Curves 


[Fig. No. | Min. | Typ. | Max. 


For Operating at 120V rms, 50-60 Hz (AC Line Voltage)® 


DC Supply Voltage: 
Inhibit Mode 
At 50/60 Hz 


At 400 Hz 
At 50/60 Hz 
Pulse Mode 
At 50/60 Hz 
At 400 Hz 
At 50/60 Hz 
At 50/60 Hz (CA3058) 


W 
ao 


ion io) Oo 


Leo 0 
s=10k 2,1, =0 
= 5k Q, 1, =2mA 


s= 10k 22, I, =0 


s=10k 2,1, =0 
i 5k Q,1L =2mA 


Rs = 10k , I, =0 
Ta=-55 to 1250C 


> 


IGT (4) | Terms 3 and 2 connected, VGT=1V__| 3 and 2 connected, | Terms 3 and 2 connected, VGT=1V__| 1V 


Vg9/V2 


Gate Trigger Current 


Peak Output Current (Pulsed): 
With Internal Power Supply 


oO 

om 
e Sle S ee 
fo) o|} s a win oO 


: s| 2 . 
N r= < ol. o ; NI N 
S as 5 5 NS N oO 
fo) o) 


Term. 3 se Gate Trigger Voltage 
(VGT) = 

Terms.3 and 2 “ea Gate Trigger 
Voltage ava 

Term. | Term. 3 open, V+ =12V,VGT=0 | o = 12V, | Term. 3 open, V+ =12V,VGT=0 | 0 6b, c 


Terms 3 and 2 connected V = 12V, 
VeT =0 6b,c 


Voltage Ratio of Term. 9 to 2 


= -55 to 1250C 


on 
io 
on 
ro) 
= 


on 
a 


3 
> 


With External Power Supply 


o 
ns 
R 

a 


Inhibit Input Ratio: 
All Types 


CA3058 


Total Gate Pulse Duration: * 
For positive dv/dt 
50-60 Hz 


‘= 
77) 


CextT =0, RExT=@ 


For negative dv/dt 
50-60 Hz 


= 
a 


5 
< rd = BIS 5 3 <|<|<J]< <|<J|< 


VEXT =O, RExT == 


= 
a 


Pulse Duration After Zero 
Crossing (50-60Hz): 

For positive dv/dt 

For negative dv/dt 


(oe) 
o) 
ol 
oO 
a 


|S re 
Oo olo 


T 


VCMR 
Sensitivity # 
(Pulse Mode) AV13 Term. 12 open 


#Required voltage change at Term.13 to either turn OFF the triac when ON or turn ON the triac when OFF. 


Output Leakage Current 
Inhibit Mode: 


All Types 
CA3058 
Input Bias Current: 
CA3058, CA3059, 
CA3079 


Common-Mode Input 
Voltage Range 


~w ~ 


= -55 to 1250C 


Terms. 9 and 13 connected 1.5 to 


NO 


=| 


ee 
| TA 
a 
re 
fete 


*Pulse duration in 50 Hz applications is approximately 15% longer than shown in Fig. 8b 
*The values given in the Electrical Characteristics Chart at 120V also apply for operation at input voltages of 24V, 208/230V, and 277V , except for Pulse Duration. 
However, the series resistor (Rg) must have the indicated value, shown in the chart in Fig. 2, for the specified input voltage. 
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Fig.5a—Peak output (pulsed) and gate trigger current with 
internal power supply test circuit for CA3058, 


Fig.6a—Peak output current (pulsed) with external power 


PEAK OUTPUT. MILLIAMPERES (PULSED) {lom(4) | 


EEE C 
COCO 
250 soertectestoct aap 


CA3058 
CA3059 
CA3079 


AC LINE 


OSCILLOSCOPE 


ALL RESISTANCE VALUES ARE IN OHMS 9255-4263 


CA3059 and CA3079. 


yr 


120V RMS 
60 Hz 


OSCILLOSCOPE 
WITH 
HIGH-GAIN 
INPUT 


ALL RESISTANCE 
VALUES ARE 
IN OHMS 92SS-4260 


supply test circuit for CA3058 and CA3059. 


120 V RMS, 50/60-Hz OPERATION Ht 


| 


T | | 
AMBIENT TEMPERATURE (Ta) = 25°C [| | 
GATE TRIGGER VOLTAGE (Vg7T) = 0V t | 
Seeeeceecsenseaceeesccesseeses 


REE 
oe 


EXTERNAL POWER SUPPLY VOLTS (V +) ess-anee 
Fig.6b—loy vs. external power supply voltage for CA3058 


and CA3059. 


PEAK OUTPUT MILLIAMPERES (PULSED) 


|20-V RMS, 50/60+Hz OPERATION 
GATE TRIGGER VOLTS Set Let 
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Fig.5b—loy vs. TA for CA3058, CA3059 and CA3079. 
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Fig.6c—lQjy with external power supply vs. T,4 for CA3058 
and CA3059. 
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120-V RMS, 50-60 Hz OPERATION 
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Fig.7a—Input inhibit ratio test circuit for CA3058 
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Ta for CA3058, 


AMBIENT TEMPERATURE (Ta )—°C 


and CA3079. 


Fig.7b—Input inhibit voltage ratio vs. 


CA3059 and CA3079. 
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NOTE: CIRCUITRY WITHIN SHADED AREA 


ALL RESISTANCE VALUES 


ARE IN OHMS 


925S-4270 


NOT INCLUDED IN CA3079 


Fig.8b—Total gate pulse duration vs. external capacitance for 


Fig.8a—Gate pulse duration test circuit with associated wave- 


CA3058, CA3059 and CAS079. 


form for CA3058, CA3059 and CA3079. 
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Fig.6d—Total gate pulse duration vs. external resistance for 
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Fig.8c—Pulse duration after zero crossing vs. external capa- 


CA3058 and CA3059. 


citance for CA3058, CA3059 and CA3079. 
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100g} 120 Vv RMS 50/60-Hz OPERATION yt= 6V 
INPUT RESISTANCE (Rg)= 100 kQ oue eee O 
NO EXTERNAL LOAD 
@) 
CA3058 
CA3059 


10 CA3079 


OUTPUT LEAKAGE NANOAMPERES (Tq) 


92SS-4267 


“280 -60 -40 -20.0 20 40 60 80 100 120 140 Fig.10—Input bias current test circuit for CA3058, CA3059 
AMBIENT TEMPERATURE (Ta)—°C and CA3079. 
92CS-18063 
Fig.9—Output leakage current (inhibit mode) vs. Taq for 
CA3058, CA3059 and CA3079. 
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Fig.11—Relative pulse width and location of zero-voltage crossing for 220-volt operation for CA3058, CA3059 and CA3079. 
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Fig.13—Operating regions for built-in protection circuit for 
CA3058 and CA3059. 


OPERATING CONSIDERATIONS 


Power Supply Considerations for CA3058, CA3059 and CA3079 


The CA3058, CA3059 and CA3079 are intended for operation as 
self-powered circuits with the power supplied from an AC line 
through a dropping resistor. The internal supply is designed to 
allow for some current to be drawn by the auxiliary power circuits. 
Typical power supply characteristics are given in Figs. 3b and 3c. 


Power Supply Considerations for CA3058 and CA3059 


The output current available from the internal supply may not be 
adequate for higher power applications. In such applications an 
external power supply with a higher voltage should be used with a 
resulting increase in the output level. (See Fig. 5 for the peak 
output current characteristics). When an external power supply is 
used, Terminal 5 should be connected to Terminal 7 and the 
synchronizing voltage applied to Terminal 12 as illustrated in Fig. 5a. 


Operation of Built-in Protection for the CA3058, CA3059 


A special feature of the CA3058 and CA3059 is the inclusion of a 
protection circuit which, when connected, removes power from the 
load if the sensor either shorts or opens. The protection circuit is 
activated by connecting Terminal 14 to Terminal 13 as shown in Fig. 
2. To assure proper operation of the protection circuit the following 
conditions should be observed: 


1. Use the internal supply and limit the external load current to 
2mA with a 5k Q dropping resistor. 


2. Set the value of Rp and sensor resistance (Rx) between 2k Q 
and 100k 2. 


3. The ratio of Rx to Rp, typically, should be greater than 0.33 
and less than 3. If either of these ratios is not met with an un- 
modified sensor over the entire anticipated temperature range, 
then either a series of shunt resistor must be added to avoid 
undesired activation of the circuit. 


If operation of the protection circuit is desired under conditions 
other than those specified above, then apply the data given in Fig. 13. 


External Inhibit Function for the CA3058 and CA3059 


A priority inhibit command may be applied to Terminal 1. The 
presence of at least + 1.2V at 10 wA will remove drive ne the 
thyristor. This required level is compatible with DTL or T2L logic. 
A logical 1 activates the inhibit function. 


DC Gate Current Mode for the CA3058 and CA3059 


Connecting Terminals 7 and 12 disables the zero-crossing detector and 
permits the flow of gate current on demand from the differential 
sensing amplifier. This mode of operation is useful when comparator 
operation is desired or when inductive loads are switched. Care 
must be exercised to avoid overloading the internal power supply 
when operating in this mode. A sensitive gate thyristor should be 
used with a resistor placed between Terminal 4 and the gate in order 
to limit the gate current. 


Companion Application Notes, |CAN-6168 and ICAN-6268 provide 
detailed descriptions of the circuit operation and include many useful 
control applications for the zero-voltage switches. 


DIMENSIONAL OUTLINES 14-Lead Dual-In-Line Ceramic Package JEDEC MO-001-AD 


D a 
Te a 

BASE PLANE 
SEATING PLANE \_ 


GAUGE PLANE 
2 
BOTTOM VIEW Ey E eA TH 


92SS-4411RI 


INDEX ARES 


NOTES 
1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 


Note: 

The starred items differ for the 
14-lead Dual-In-Line Plastic 
Package (JEDEC MO-001-AB) 
as follows: 


3. ea applies in zone L2 when unit installed. 


4. a applies to spread leads prior to installation. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) 
at gauge plane with maximum material condition and unit 
installed. 


5. N is the maximum quantity of lead positions. 
6. N71 is the quantity of allowable missing leads. 
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Gai Linear Integrated Circuits 


Solid State 


Monolithic Silicon 


Division CA3094T, CA3094AT, CASO94BT 


Features: 


Programmable 
Power Switch/ 43094: For Operation Up to 24 Volts 
Amplifier 


CA3094AT: For Operation Up to 36 Volts 
CA3094BT: For Operation Up to 44 Volts 


For Control & General-Purpose Applications 


= Designed for s/ng/e or dual power supply 
Programmable: strobing, gating, squelching, AGC capabilities 


a 
8-LEAD TO-5 = Can deliver 3 watts (avg.) or 10 W (peak) to external load (in switching mode) 
ws 


with Dual-In-Line 


High-power, single-ended class A amplifier will deliver power output of 0.6 


Formed Leads watt (1.6 W device dissipation) 
H.1787 = Total harmonic distortion (THD) @ 0.6 W in class A operation — 1.4% typ. 


The CA3094T“ is a differential-input |power-control 
switch/amplifier with auxiliary circuit features for ease of 
programmability. For example, an error or unbalance signal 
can be amplified by the CA3094T to provide an on-off signal 
or proportional-control output signal up to 100 mA. This 
signal is sufficient to directly drive high-current thyristors, 
relays, dc loads, or power transistors. The CA3094T has the 
generic characteristics of the RCA-CA3080 operational 
amplifier directly coupled to an integral Darlington power 
transistor capable of sinking or driving currents up to 100 mA. 


The gain of the differential input stage is proportional to the 
amplifier bias current (IARC), permitting programmable 
variation of the integrated circuit sensitivity with either 
digital and/or analog programming signals. For example, at 
an |agc of 100 BA, a one-millivolt change at the input will 
change the output from 0 to 100 mA (typical). 


The CA3094T, CA3094AT, and CA3094BT utilize the 8-lead 
TO-5 package and differ only in supply-voltage rating. The 
CA3094T is intended for operation up to 24 volts and is 
especially useful for timing circuits, in automotive equip- 
ment, and in other applications where operation up to 24 
volts is a primary design requirement (see Figs. 27, 28 and 29 in 
Applications Section). The CA3094AT and CA3094BT are 
like the CA3094T but are intended for operation up to 36 
and 44 volts, respectively (single or dual supply). 


Application Note ICAN-6668 describes the rudiments of 
Operational Transconductance Amplifiers (OTA’s). 


The CA3094T, CA3094AT, or CA3094BT can also be 
supplied on special request with formed leads as the 
CA3094S, CA3094AS, CA3094BS. This lead configuration 
conforms to that of the 8-lead dual-in-line (Mini-Dip) 
package. For terminal arrangements, see dimensional outlines 
on page 12. 

4 Formerly Developmental No. TA6330. 


® High current-handling capability — 100 mA (avg.), 300 mA (peak) 


® Sensitivity controlled by varying bias current 
® Output: “sink” or “drive” capability 


APPLICATIONS: 

® Error-signal detector: temperature control with thermistor 
sensor; speed control for shunt wound dc motor 
Over-current, over-voltage, over-temperature protectors 
Dual-tracking power supply with RCA-CA3085 
Wide-frequency-range oscillator ® Analog timer 

Level detector # Alarmsystems #® Voltage follower 
Ramp-voltage generator ® High-power comparator 
Ground-fault interrupter (GFI) circuits 


* 
GROUND Iapc CURRENT 
(4) PROGRAMMABLE 
OK |INPUT 
DIFFERENTIAL (STROBE OR AGC) 
VOLTAGE 
INPUTS: DRIVE OUTPUT 
(EMIT TER) 
EXTERNAL 
FREQUENCY 
COMPENSATION 
OR INHIBIT SINK OUTPUT 
INPUT (COLLECTOR) 
92CS-20415 


*GROUND; V~ IN 
DUAL- SUPPLY 
OPERATION 


Terminal Connections (Bottom View, Terminal End) 


APPLICATION NOTE ICAN-6048 GIVES DETAILED APPLICATION 
INFORMATION FOR THE CA3094T, CA3094AT, AND CA3094BT. 
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MAXIMUM RATINGS, Abso/ute-Maximum Values: 


CA3094T CA3094AT CA3094BT 
DC Supply Voltage: 
Dital SUDDW .. 00 ease 0 esew een se ceeeee eeereen wn es £12V +18V +22 V 
Sie SUDO: ccvcewss ki uwede  bbeeeé oe es euda sre 24V 36 V 44V 
DC Differential Input Voltage 
(Terminals 2.and 3) ......... 0... cece eee ee eee —_————————_ + 5* 
DC Common-Mode Input Voltage .................4-. Pin4< Pins2&3<Pin7 
Peak Input Signal Current 
C Ortinals ZANE S) wists ccc wtw cna cae euweee eu o 
Peak Amplifier Bias Current 
STOPES) ee pee eae eee eens de de dn Shee wees 2 
Output Current: 
PUR sc cue chee Se ehakG un ceen es Hh whe oeweeouseanen 300 
Dg | a eee 100 
Device Dissipation: 
Up to Ta = 559C: 
Without heat SINK 2s cccessoes ckeawsnvensawe ds 630 
With heat sink 6. ee eee 1.6 
Above Tq = 55°C: 
Without heat sink derate linearly ............-. —————— 6.67 
With heat sink derate linearly  ..........---055 — ee IE 
Thermal Resistance 
(Junction TO AN) sccncgasstcexdvateverassenteesw 140 
Ambient Temperature Range: 
GGtHtN, nxnveed cewerenayeenved ceeed ce veusers —55 to +125 
SUNG cnn dee otaeek bewed date REM ad ORG ESS ORO OKE —65 to +150 
Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 in. (1.59 + 0.79 mm) 
trom case for TOSMAK:, ke ee cee a eke eee Ew Sow eae + 300 


* Exceeding this voltage rating will not damage the device unless the peak input signal current (1 mA) is also exceeded. 


EXTERNAL FREQUENCY 
COMPENSATION OR INHIBIT INPUT (1) (7)v* 


"SINK" 


OUTPUT 

DIFFERENTIAL 
VOLTAGE 
INPUTS Q13 

AMPLIFIER 

BIAS INPUT 

(Iapc) "SOURCE" 

(5) (DRIVE) 


OUTPUT 


OUTPUT | OUTPUT] INPUTS 

TERM. | INV.| NON-INV. 
"SOURCE! [os fet 3 | 
"sink" | 68 [3] 2 | 


92CS-20294 


Fig.1—Schematic diagram of CA3094T. 
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ELECTRICAL CHARACTERISTICS at T, = 25°C For Equipment Design 


TEST CONDITIONS 


Single Supply V+ = 30 V 
Dual Supply Vt = 15 V, 


LIMITS 
: 


Test 


CHARACTERISTIC SYMBOL a —-=15V “UNITS 
Circuit 
lABC = 100 uA 
Unless Otherwise 
Fig. No. Specified 


INPUT PARAMETERS 
Ta = 25°C 


Input Offset Voltage 
TA = 0 to 70°C 


Input Offset Current fio 
Input Bias Current 


Common-Mode Rejection Ratio CMRR 


Po | 8 
(Curr | 20 _| 
= 


Change in Vio 


Between |ABc = 100 vA 


Input-Offset- Voltage Change 


and laBC=5uA 
TA = 25°C 
TA = 0 to 70°C 


TA = 250C 
TA = 0 to 709C 


2 


(=) 


-~|!P& Slo o 

“la 8 
= a 3 
< < < 


UA 
UA 
MA 
MA 


m 


p 
5 
7 

1 
0 2 
— mS 
es a 


+12 |+13.8 
—14]-14.5 


= j=) 
— 
oO NO 


High 
Low 


Vt=30V 


x 
es 
N 


To 3 _ = 

=| = | = |=] > 
is ie) << 

=| Zz /=| é 


Common-Mode Input— 


Vt=15V 
—=15V 

lc =7.5mA 

VcE=15V 

IABC = 500 LA 

Ic=7.5mA 

VCE=15V 


Voltage Range 


30 


= 
—< 
N 


Unity Gain-Bandwidth 


Open-Loop Bandwidth 
At —3 dB Point 


IABC = 500 LA 


Pp = 220 mW 
Pp = 600 mW 


BWOL 


10 
THD 
(Class A Operation) 
Amplifier Bias Voltage 
; VABC 
(Terminal (No.5 to Terminal No.4) 
| 


Total Harmonic Distortion 


s 


% 


Input Offset Voltage 
_ AVi0/AT 
Temperature Coefficient 


Power-Supply Rejection o/Av 


150 


fo) 1 
—_ 
o on ea pp | 


= 


> 
= 


f = 10 Hz 
1/F Noise Voltage EN 1 H 
IABC = BO WA 
f = 10 Hz 
1/F Noise Current 
IABC = DO UWA 
Differential Input Resistance PRi | IABC = 20 uA | = | Q 
Diff ial | C i C eee 2.6 r 
ifferential Input Capacitance 
Vt=30V . 
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ELECTRICAL CHARACTERISTICS at T, = 25 C For Equipment Design 


TEST CONDITIONS LIMITS 
UNITS 


Single Supply V* = 30 V 
+= 
Test Dual Supply V 15 V, Shay: 
a —=15V Typ. 
Circuit Curves 
laBc = 100 LA 
Unless Otherwise 
Fig. No. Specified Fig. No. 


OUTPUT PARAMETERS (Differential Input Voltage = 1V) 


Peak Output Voltage: 
(Terminal No. 6) 
With Q13 “ON” 


With Q13 “OFF” 
Peak Output Voltage: 
(Terminal No. 6) 
Positive 
Negative 
Peak Output Voltage: 
(Terminal No. 8) 
With Q13 “ON” 
With O13 “OFF” 
Peak Output Voltage: 
(Terminal No. 8) 
Positive 
Negative 
Collector-to-Emitter 
Saturation Voltage 
(Terminal No. 8) 
Output Leakage Current 
(Terminal No. 6 to 
Terminal No. 4) 
Composite Small-Signal 
Current Transfer Ratio (Beta) 
(Qy2 and Q73) 
Output Capacitance: 
Terminal No. 6 
Terminal No, 8 


CHARACTERISTIC SYMBOL 


Vt=30V 
VtOM RL =2kQ to ground 


V—OM 


NO 
(o>) 
NO 
~w 


Vt=+15V,V =-15V 


VtOM 
V—-OM 


0.01 
RL =2kQto —15V +12 
_ 14.99 
nunc a 
v+OM 7 29.95 | 29.99 
ane RL =2kQ to 30V . pais 


Vt=15V, V-= = 15V 
vtom RL =2kQto+15V 


V—-OM 


+14.95 | +14.99 
= 14.96 

Vt=30V 

Ic =50mA 

Terminal No.6 grounded 


VCE (sat) 


2) 
— 
N 


100,000 


= 
> 
tae) 


f= 1 MHz 

All Remaining 
Terminals Tied to 
Terminal No. 4 


— 
—" 
— 
sop) 
© 
jo) 
(=) 
=o 
—~S om NO 


2) 
i 


TRANSFER PARAMETERS 


Voltage Gain 


Forward Transconductance 
To Terminal No. 1 
Slew Rate: 


Open Loop: 
Positive Slope 


_ 
j=) 


ie 
NO 


13 1650 2200 


IABC = 500 uA 


RL =2kQ 50 


Negative Slope 
Unity Gain 

(Non-Inverting, 

Compensated) 


IABC = 500 vA 


co} 
NO 
Ww 


aie 
S iss 
= fo) 

=< <= 

eg Teast 

= t 

nn 


NO 

5 
—" 
o 


RE =2kQ 
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Typical Characteristics Curves 


ee epSUPPLY VOLTS: VF=#5,V"=-15 [ 
4 
Bil UMM TTL 


Pt TT | tT pt ttt ty 
BE oe 
ee = ele | 
hee TT TT ibe 
Pf 


Tritt] Ss 


Stes 


|/ +125°C 


ine 
LA Tt | ttt | TE 
AZ| TUE | tit | tT Tt 
“8 Pomcaser pores porrb—are 


INPUT OFFSET NANOAMPERES (I70) 
|_| 


oO 
H 
> 
”n 
bE 
me | 
{e) 
= 
a 
= 
= 
= 
uJ 
”n 
Ww 
L 
oO 
= 
=) 
a 
= 


0.1 100 * 1000 , AMPLIFIER BIAS MICROAMPERES (Injgc) 
AMPLIFIER BIAS WienokupeKes (Lape) 92CS -17589 
92CS -17588 Fi¢.3—I ff er 
Fig.2—Input offset voltage vs. amplifier bias 1g.9—input oftset current vs. amplifier bias 
current (I, g¢ terminal No. 5). current (ABC, terminal No. 5). 


es (ae i) Sa RE Cie 2 , al 
lo*, SUPPLY VOLTS: V+ =+15,V7=-I5 


L ; 
eee eet 


SS . e  e  B 


ae tt 
i 


~ = 
H a 
ms | 

fa) 
mi a 
a — 
a 5 
(eo) —_ 
z - 
d a 
z 7) 
” 7) 
= 5 
a 

WW 
ol 
> o 
a > 
z lu 
= a 


0,1 0.88 nA 10 100 1000 
AMPLIFIER BIAS CURRENT (Iapc)— pA 
AMPLIFIER BIAS MICROAMPERES (I,gc) a 
92CS-20414 
Fig.4—Input bias current vs. amplifier bias Fig.5—Device dissipation vs. amplifier bias 
current (I ABC. terminal No. 5). current (I ABC. terminal No. 5). 


iz 


SSEESHiEStty: 


COMMON MODE INPUT VOLTAGE (VoyR)— V 


a a ee oon J 
See 

~55°C,+ 25°C HH 
ee he 

4 4 68| 468 68 

0.1 “10 100 1000 Os! 100 1000 
AMPLIFIER BIAS CURRENT (Iagc)—pA AMPLIFIER BIAS CURRENT (Tapc)—#A 
92CS- 20386 92CS -20387 
Fig.6—Amplifier supply current vs. amplifier Fig.7—Common mode input voltage vs. amp: 
bias current (I ABC. terminal No. 5). lifier bias current (1 ABC, terminal 


No. 5). 
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CA3094AT, CA3094BT, CA3094T 


Typical Characteristics Curves 


ewes ee eee 
SUPPLY VOLTAGE (V*)=+I5V;(V7)=-I5v [| ss| Ts 
SOURCE RESISTANCE (Rs)=IMQ 
4, AMBIENT TEMPERATURE (Ta)=25°C 
FOR TEST CIRCUIT, SEE FIG. 21 


SUPPLY VOLTAGE (V*)=+15 V;(V7~)=-I5V 
SOURCE RESISTANCE (Rs)=O2 
AMBIENT TEMPERATURE (Tg)=25°C 
FOR TEST CIRCUIT, SEE FIG. 21 


N 
en 
> 

i<j 
2 
g 
uJ 

Oo 
pa 

and 

Oo 

> 
lJ 
2) 
i.e) 
2 
— 
= 


I/f NOISE CURRENT (Ij)— pA VHz 


FREQUENCY (f )—Hz FREQUENCY (f )—Hz 


92CS-20388 92CS-20389 


Fig.8—1/F Noise voltage vs. frequency. Fig.9—1/F Noise current vs. frequency. 


SUPPLY VOLTAGE (Vt) =20V 
COLLECTOR-TO-EMITTER VOLTAGE (VcE)=!0V 
AMBIENT TEMPERATURE (Ta)=25°C 


ro) 
ro) 
re) 


+’ D@® 


nN 


(VcE sat.) —mv 


re) 
ae 


COMPOSITE DC BETA (Q)2,0)3) 


COLLECTOR-TO-EMITTER SATURATION VOLTAG 


| | ATT | TT 
er 


== 
ike Sak 
TT 
=m 
a aes, 
ce as 
al 
P[ 


| 2 4 6 610 2 4 6 8100 2 4 6 81000 | 2 4 6 810 2 4 6 8100 2 4 6 819000 


COLLECTOR MILLIAMPERES (I¢)—mA 
COLLECTOR CURRENT (Ic)=mA suieceimeee 93052036) 
Fig.10—Collector-emitter saturation voltage Fig.11—Composite dc beta vs. collector cur- 
vs. collector current of output tran- rent of Darlington-connected output 
sistor Q13. transistors Q72, Q73. 
|05. [SUPPLY VOLTS: V+=415, V~=-I5 ae ae on 

° 4 aa 
ao € 2 ap 
| J 10 4 oe 
pus n E 6 0 ee 
3 a o 4 see 
< ws wr | | | 
z ey 2 | Air | 
S i a io" ===> 
vf = o HH Het 
Ws eo =) py * (Fa 
< - 2 —| | a ae 
5 4 S 2 ae 
> Zz Se 
a . 7 < aL ea | 
So SUPPLY VOLTAGE (V+)=+15V; (V7)=-15 w ra TT | ae TTT az 
ps LOAD RESISTANCE (R,)#*2KQ 2 = San - 
ge ee 8 ee cramente : 2 ot | rH 
rT) A)= 
& lobror Test circult, See Fi6-22 S See 

LA 
& az tft 
mae ti eel 


| 10 ioe = 10 10% 10 — 0? 0.1 l 10 100 1000 
FREQUENCY (f)—Hz AMPLIFIER BIAS MICROAMPERES (Iagc) 
92CS-20392 92CS-17599 
Fig. 12—Open-loop voltage gain vs. frequency. Fig. 13—Forward transconductance vs. amp- 


lifier bias current. 
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Typical Characteristics Curves 


SUPPLY VOLTAGE (V*)=+I5V,(V-)=-I5V. |__| | | 
AMBIENT TEMPERATURE (Tq) =25°C rer 
FOR TEST CIRCUIT, SEE FIG. 23 


SLEW RATE — V/ys 


AMPLIFIER BIAS CURRENT (Ingc) —pA 


92CS-20393 


Fig. 14—Slew rate vs. amplifier bias current. 


fe) 
°o 
(o) 


4| AMBIENT TEMPERATURE oe = 25°C 


o 

a 
~ 
> 
WW 
= 
a 
x 
= 
WwW 
=) 
n 


Fig. 15—Slew rate vs. closed-loop voltage gain. 


— SUPPLY VOLTAGE (Vt)=+I5V;(V7)-I5V 


|X _| AMPLIFIER BIAS CURRENT (Tagc)=500nA 


S| AMBIENT TEMPERATURE (Ta )= 25°C 
ices Wey RQUTeYT SIGNAL WITH 10% 


‘FOR PHASE COMPENSATION 


TEST CIRCUIT, SEE FIG. 25 


we 
a 
oO 
oO 
ry) 
oO 
2 
— 
= 
oO 
a 
a 
Bs 4 
oO 
2 
o 
- 
oe 4 
"2 
2 
uJ 
a 
= 
Oo 
oO 
WJ 
2) 
<a 
Bs 
a 


4 6 
CLOSED-LOOP VOLTAGE GAIN (Ac,)— dB 


PHASE COMPENSATION RESISTANCE (Rc)—22 


92CS-20395 


Fig. 16—Phase compensation capacitance and 
resistance vs. closed-loop voltage gain. 


OPERATING CONSIDERATIONS 


The “’Sink’’ Output (terminal No. 8) and the ‘“‘Drive’’ Output 
(terminal No. 6) of the CA3094T are not inherently current 
(or power) limited. Therefore, if a load is connected between 
terminal No. 6 and terminal No. 4 (V— or ground), it is 
important to connect a current-limiting resistor between 
terminal 8 and terminal No. 7 (V+) to protect transistor Q13 
under shorted load conditions. Similarly, if a load is 
connected between terminal No. 8 and terminal No. 7, the 
current-limiting resistor should be connected between ter- 
minal 6 and terminal No. 4 or ground. In circuit applications 
where the emitter of the output transistor is not connected 
to the most negative potential in the system, it is recom- 
mended that a 100-ohm current-limiting resistor be inserted 
between terminal No. 7 and the V+ supply. 


352 


TEST CIRCUITS 


1/F Noise Measurement Circuit 


When using the CA3094T, AT, or BT audio amplifier cir- 
cuits, it is frequently necessary to consider the noise perform- 
ance of the device. Noise measurements are made in the circuit 
shown in Fig. 21. This circuit is a 30-dB, non- inverting amp- 
lifier with emitter-follower output and phase compensation 
from terminal No. 2 to ground. Source resistors (Rs) are set to 
0.2 or 1 MQ for © noise and | noise measurements, respec- 
tively. These measurements are made at frequencies of 10 Hz, 
100 Hz, and 1 kHz with a 1-Hz measurement bandwidth. 
Typical values for 1/f noise at 10 Hz and 50 MA lap are 


E, = 18 nV/ 7GZ and Iq = Lape Jz 
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Test Circuits 


+30V 


INPUT OFFSET VOLTAGE: 


EOUT 
100 


VIO = 


@ 


5) 


FOR POWER SUPPLY 
REJECTION TEST: 
(1) VARY V+ BY —2 VOLTS; 
THEN (2) VARY V- BY 
+2 VOLTS 
EQUATIONS: 
(1) V+ REJECTION = 
Eo OUT — E1 OUT 
200 
(2) V- REJECTION = 
Eg OUT — E2 OUT 
200 


POWER SUPPLY REJECTION 


(dB) = 20 LOG a 
VREJECTION* 


*MAXIMUM READING OF 
STEP 1OR STEP 2 


+30V 


+I15V 92CS-20396 


Fig.17—Input offset voltage and power-supply rejection test circuit. 


+15 V 


PDISsIPATION?(V* )(T) 
OFFSET CURRENT Ios = 


92CS-20397R 


Fig.18—Input offset current test circuit. 


+30V 


300 KQ 


+15 V 


ta 


INPUT CURRENT (Ty)= 


92CS-20398 


Fig.19—Input bias current test circuit. 


+15V 


100x 26 V 


E2 ouT-E1 out 
INPUT VOLTAGE RANGE FOR CMRR=! TO 27V 


CMRR= 


100 x 26 V 


CMRR (dB)=20 LOG 
E2out~E lout 


92CS-20399 


Fig.20—Common-mode range and rejection ratio test circuit. 
+15 V 


Lape 


*Ro=IMQ (1/F NOISE CURRENT 
TEST) 


Rg =O2 (I/F NOISE VOLTAGE 
TEST) 


OUTPUT (RMS) 


92CS-20400 


-15V 
Fig.21—1/F noise test circuit. 


+15 V 


Rs 


-I5V 1OKQ +I5V 


CA3094A 


C) OUTPUT 
RL=2KQ 


-I5V 


92CS - 20401 


Fig.22—Open-loop gain vs. frequency test circuit. 
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of LIL 
ie) 


92CS-20402 
=IS'V 


Fig.23—Open-loop slew rate vs. |, Bc test circuit. 


+15V 


=F -5y 


92CS -2040+ 


-I5V 
Fig.25—Phase compensation test circuit. 


120 VAC 


® 
COMMON 
Re= 50K2 
Ro= 5-1 M2 (30 MIN.) > 
an oe R3= 22MM (2 HRS.) are Bane 
D) = IN9I4 35 Rae 1.5K 


R) = 0.51IMQ(3MIN.) Raz 44MQ (4 HRS.) 


File No. 598 


Test Circuits (cont’d) 


TYPICAL APPLICATIONS 


For Additional Application Information, refer to Application 
Note ICAN-6048 “Some Applications of a Programmable 
Power/Switch Amplifier IC’’. 


Design Considerations 


The selection of the optimum amplifier bias current (1A BC) 

depends on — 

1. The Desired Sensitivity — the higher the |agc, the higher 
the sensitivity — i.e., a greater-drive current capability at 
the output for a specific voltage change at the input 

2. Required Input Resistance — the lower the lagc, the 
higher the input resistance 


If the desired sensitivity and required input resistance are not 
known and are to be experimentally determined, or the 
anticipated equipment design is sufficently flexible to toler- 
ate a wide range of these parameters, it is recommended that 
the equipment designer begin his calculations with an lABC 
of 100 yA, since the CA3094 is characterized at this value of 
amplifier bias current. 


The CA3094 is extremely versatile and can be used in a wide 
variety of applications: 


Zo 


Z| 


EIN 
E 
WHERE a =f 


CHARACTERISTICS OF Z; AND Zod 
(a) 


Fig. (a) As an inverting op-amp. 


i 


WHERE Eout=E\In 


Zo 
iz DEPENDS ON THE 


* 
E out 


i 


iN SINGLE- ENDED OUTPUT OPERATION, THE CA3094 
MAY REQUIRE A PULL UP OR PULL DOWN RESISTOR 


(b) 92CS-20383 


Fig. (b) In a non-inverting mode as a follower. 


a ees 


wil Ip 3V 
@o 


27V 
©o—1 LL — 
TIME =! HR. 


So SET TORg 
92CS-20405 


Fig.26—Presettable analog timer. 
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Typical Applications (cont'd) 


v+=18V S| ut 


O | 


VOLTAGE A | 
+18—— -- ! 
i ie 
VOLTAGE AT TERMINAL 
No.8 


S E 
OUT 
j_ fesoes 
car R 2KQ 
Ege TG 
Given: lABC=5yA, RABC = 3.6 MQ ok 


LA ie 
|} = 500 nA @ l~apc = 100 PA (from Fig. 4) : ne ee 


1; = 5 uA can be determined by drawing a line on 
Fig. 4 through |apc = 100 yA and Ip = 500 nA | 
parallel to the typical Ta = 25°C curve. — V —_ 


Then: l} = 33 nA@ lapc=5uA 0 5 T3/4avt — 


Rmax = 18—12 volts = 180 M&2 @ Ta = 25°C yi 
SRLS en EE E 
33 nA oJ Le 


92CS-20384 
Rmax = 180 MQ x 2/3* = 120 MQ @ Ta = —55°C 


TIME DELAY (SECONDS)=RC APPROX.== 


92CS-20406 
Problem: To calculate the maximum value of R required to 


switch a 100-mA output current comparator 


i} 


*Ratio of 1) at Ta = +250C to lj at Ta = —55°C for any On a negative-going transient at input (A), a 
negative pulse at C will turn ‘on’ the CA3094, 
and the output (E) will go from a low to a high 

Fig.27—RC timer. level. 


given value of IARC. 


At the end of the time constant determined by Cj, 
R1, R2, R3, the CA3094 will return to the “off” 
state and the output will be pulled low by 
RLOAD. This condition will be independent of 
the interval when input A returns to a high level. 


Fig.29—RC timer triggered by external negative pulse. 


LINE 
TIME CONSTANT t © RCxI20 
C\ 
8 ae 
* TRADEMARK iii ae 92CS-20408 


E.I. DUPONT DE NEMOURS 


Fig.28—Free-running pulse generator. Fig. 30—Single-supply astable multivibrator. 
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Typical Applications (cont'd) 


IF Ro =3.08 Ri, 


fouT= ae 


92CS-20290 


Fig.31—Op-amp astable mul/tivibrator (dual-supply). 


+15 V 


+ THRESHOLD = 
+ SUPPL laa 


re 
mpuT OR O ouTPutT 


1002 Ry 
KQ 
100 K 
+ RIR2 00 K2 
mY ARe (a) DUAL SUPPLY 
UPPER THRESHOLD= vt 
(5 Vv) 
+ 
Vv R) Ra 
|| \Ry FR) 2 ko. 


OUTPUT 


LOWER THRESHOLD= 

(e = | 

| |\RiFRb 
)R 


R 
b 
(Rrem) ** 


100 KQ. 


(b) SINGLE SUPPLY 
92CS-20558 


Fig.32—Comparator/threshold detector. 
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Typical Applications (cont'd) 


MAX. ITouT=+!00 mA 


RCA 
CA3085A 
VOLTAGE REG. 


«x VT INPUT 5.62 


+15 V 
© REG. 
OUTPUT 


0.0056 pF 


COMMON 
-O RETURN 


== 0.03 pF 


-I5V 
O REG. 
OUTPUT 


*%* V7” INPUT 


*xVTINPUT RANGE=19 TO 30 V 
FOR I5 V OUTPUT lOKQ 


= = +1% 
*%*V INPUT RANGE=—1I6 TO-—30 V 


FOR-I5 V OUTPUT 
REGULATION: 


MAX. LINE = A VoytT 
[ Your (INITIAL)] 4 Vin 


MAX. LOAD = A VoytT 
VouT (INITIAL) 


x 100=O0.075%/V 


x 100=0.075 % Voyt 


(I, FROM! TO 50 mA) 
92CM- 20560 


Fig.33—Dual tracking voltage regulator. 


RCA 40529 |MT2 


CA3094B 


(4) 


ALL RESISTANCES IN OHMS - |/2 WATT 


92CM 20270 


Fig.34—Temperature controller. 
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: JRERLE Kg §€=©6 OO D)—Dq IN5391 
0.12 “BOOST pF 8202 
HF (cw) «= ISK: (CCW) vt 
Ig00Q pt] 
120 V 
682 60 Hz 
0.001 pF 
= 0.001 pF STANCOR 
NO. P-8609 
56002 ¢ OR EQUIVALENT 
4 (120V AC TO 26.8VCT AT IA) 
5 pF 
+ 
ae * OPTIONAL THERMAL 
near oy = ) 34H COMPENSATION NETWORK 
6.8pF 
VOLUME C1) Y 8.22 
(2) 22.9 
= Rca YW 
CA30948 (8) 14 sci 
IC 
e Ic) 8-LEAD } oe 
6) TO-5_ | THERMAL COMPENSATION ; 
L 
(4) a 
12 = 
FOR STANDARD INPUT: SHORT Co: R; =250 KQ 
C} =0.047F; REMOVE Ro 
LE FOR CERAMIC CARTRIDGE INPUT: C)=0.0047 pF 
25 Co R|=2.5MQ;REMOVE JUMPER FROM Co, LEAVE Ro 
HF ika 0.47 pF 
+ 
| "BOOST" 10OO0KQ "CUT" l0KQaQ 
— (CW) BASS (CCW) JUMPER 92CM-20525 


TYPICAL PERFORMANCE DATA — For 12-W Audio Amplifier Circuit 


Power Output (822 load, Tone Control set at ‘’Flat’’) 


Music (at 5% THD, regulated supply) .................. 15 WwW 
Continuous (at 0.2% IMD, 60 Hz & 2 kHz mixed in a 4:1 ratio, 
unregulated supply) See Fig. 8 In ICAN-6048........... 12 Ww 

Total Harmonic Distoration 

At 1 W, unregulated supply ....5.66.0¢45s0ne sw eeaene 0.05 : Fig.26— i2sweet amplifier eirente teeeuring 2 tue 

At 12 W, unregulated supply...................00005. 0.57 7 complementary output stage with CA3094 
Woltage Gait. vn nescence cana eee Ob RHE DAR OE PERE Fe RE RE RE 40 dB in driver stage. 
*Hum and Noise (Below continuous Power Output)............ 83 dB 
input Resistance .......405-006 5 bene ee bee bee ede eas 250 kQ 
Tene Gontrol Rarige ...2<sciactcnwwetaueenax See Fig. 9 In ICAN-6048 

DIMENSIONAL OUTLINES 


8-LEAD TO-5 WITH DUAL-IN-LINE 
FORMED LEADS 


335 
.o19 
«305 
we CRE | 
ae jae “Veo 
L MAX. ° ’ 
O16 125 pia. : 
O19 160 120 
(8 LEADS) -150 


-200 DIA. 
PIN CIRCLE 


100+.010 
(3 SPACES) 
.300 +4010 

NON CUMULATIVE 


92CS- 20296 


8-LEAD TO-5 
JEDEC MO-002-AL 


INCHES 


sem. a 


MILLIMETERS 


NOTE 


5 ; |e 


fo.020 [0.040 | 
fooze [0.034 


0.029 0.045 


1. Refer to JEDEC Publication No. 13 for Rules for Dimensioning 
Axial Lead Product Outlines. 

2. Leads at gauge plane within 0.007” (0.178 mm) radium of True 
Position (TP) at maximum material condition. 

3. $B applies between Lj and L2.¢B2 applies between L2 and 
0.500" (12.70 mm) from seating plane. Diameter is uncontrolled 
in Ly and beyond 0.500” (12.70 mm). 


4. Measure from Max. ¢D. 


92CS-19431 


Nj Is the quantity of allowable missing leads. 


N is the maximum quantity of lead positions. 
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WRB Linear Integrated Circuits 


Solid State 
Division 


Monolithic Silicon 


CA3099E 


Programmable Comparator - - with Memory 


Features: Applications: 
= Programmable operating current = Control of relays, heaters, LED's, lamps, 
® Micro-power standby dissipation photo-sensitive devices, thyristors, 
® Directly controls current up to 150 mA solenoids, etc. 
= Low input on/off current of less than1 nA  ® Signal reconditioning 
for programmable bias current of 1 uA = Phase and frequency modulators 
= Built-in hysteresis: 10 mV max. = On/off motor switching 
= Programmable hysteresis: 10 mV to V+ = Schmitt triggers, level detectors 
= Dual reference input = Time delays 
™ High sensor range: 100 {2 to 100 MQ = Overvoltage, overcurrent, 
+4-Lead Duslia-Line = Stable predictable switching levels overtemperature protection 
Plastic Package = Temperature-compensated reference = Battery-operated equipment 
voltage @ Square and triangular-wave generators 


RCA-CA3099E* Programmable Comparator is a monolithic controlled is less than 30 mA. The CA3099E contains the 
silicon integrated circuit designed to control high-operating- following six (6) major circuit-function features (Figure 1): 


current loads such as thyristors, lamps, relays, etc. The 1. 
CA3099E can be operated with either a single power supply 
with maximum operating voltage of 16 volts, or a dual 
power supply with a maximum operating voltage of + 8 volts. 
It can directly control currents up to 150 mA. It operates with 
microwatt standby power dissipation when the current to be 


* Formerly Developmental No. TA6189. 


Differential amplifiers and summer; the circuii uses two 
differential amplifiers, one to compare the input voltage 


with the “high” reference, and the other to compare the 
input with the “‘low” reference. The resultant output of 


the differential amplifiers actuates a summer circuit 
which delivers a trigger that initiates a change in state of 
a flip-flop. 


POSITIVE INTERNAL PROGRAMMABLE POSITIVE SUPPLY 
SUPPLY VOLTAGE SOURCE -—--—® BIAS VOLTAGE FOR 

FOR BIAS OF BIAS CURRENT CONSTANT- 

SYSTEM (Vp) (Lpias) INPUT (Ipjas) CURRENT BIAS vt 


SOURCE OF REFERENCE BL oem AMPLIFIER BIAS Coe 
VOLTAGE (@Vp)/2) VOLTAGE CURRENT SOURCE Slag 


"HIGH" REFERENCE 
(HR) C3 


SIGNAL INPUT 


"LOW" REFERENCE 
(LR) ©) 


(2) (8) 


OUTPUT 
CURRENT 
CONTROL 


FLIP-FLOP 
(MEMORY) 
"SINK" 


VOLTAGE 
REGULATOR 
UNREGULATED REGULATED vo 
INPUT OUTPUT 


92CM- 21059 


Fig.1—Block diagram of CA3099E programmable comparator. 
(See page 3 for general description of circuit operation.) 
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CA3099E File No. 620 
Major Circuit-Function Features (Cont'd) Maximum Ratings, Abso/ute-Maximum Values at Taq = 25°C: 
; . : : : “ " Supply Voltage Between Terminals 10 and 4, 
2. Flip-flop; the flip-flop functions as a bistable memory Gamd@G@ende .. . sv. kt & 16 y 
element that changes state in response to each trigger Output Voltage Between Terminals 7 and 4 
command. andSand4 . .« « «» @ » «© «© # & & 16 V 


Differential Input Voltage Between 
Terminals 14 and 1,and Terminals 13 and 14... 10 V 


Operating Voltage Range: 


3. Driver and output stages; these stages permit the circuit to 
“sink’’ maximum peak load currents up to 150 mA at 


terminal 3. Tem.14 .0.0. 0.0. 2. 2. 2. 2 eo ee OV tovt 
w : ao: . + 
4. Programmable operating current; the circuit incorporates Term.13 6 ee ee 2.0V toV 
=“ -_-S it : cr dada a ek rr a a 0 V to Vt minus 2.0 V 
? iia a seat S Pernt. Prograranwn = Load Current (Term. 3). . . . . =. « «= 150 mA 
quiescent operating current and performance parameters. (ie Cuntent te Voltes Revelator (Term.8) . 25 - 
; Programming Bias Current (Term. 2). . - «+ . 1 mA 
5. Internal sources of reference voltage and programmable = oytout Current Control (Term.7). . . . 15 veh 
bias current; an integral circuit supplies a temperature- Power Giscination: 
compensated reference voltage (Vp/2) which is about 1/2 UpteTa=56°C. . 2 «© © 2 e & ws 750 mW 
. * aaa _ Oo ; oO 
of the externally applied bias voltage (Vp). Additionally, Above Ta =55°C. . . . Derate Linearly at 6.67) mW/"C 
integral circuitry can optionally be used to supply an Ambient Temperature Range: 7 
: Gpermting « « « «= « «© & &» ® «© «# « —55 to +125 °C 
uncompensated constant-current source of bias (Ipjas). Storage. . . . . 2 ee ee eee 65 to +150°C 
; é . Lead Termperature (During Soldering): 
6. Voltage regulator; provides optional on-chip voltage regu- At distance not less than 1/32 inch (2.17 mm) 
lation when power for the CA3Q99E is provided by an from seating plane for 10s maximum . . . +265 "¢ 


unregulated supply. 


ELECTRICAL CHARACTERISTICS AT Ta = 25°C (Unless otherwise indicated) 


Regulated Supply Voltage 
Temperature Coefficient 
Input Offset Voltage: 
“‘Low"’ Reference Vio (LR) ViR = Grd, VuR = 3 V, Ipias = 100 UA 


“‘High’’ Reference Vio (HR) VurR = Grd, VLR = —-3 V, lBias = 100 UA 


‘‘Low’’ Reference Temp. —559C to +1259C 


Coefficient LS 
Coefficient —559C to +125°9C 
Mramgenwrecoicen | | emer 


Total Supply Current: _ 
ITOTAL “ON” Vi =4V, VrREeG=6YV, vt=12V, IBIAS = 100 LA 21,141 
I 
IFOTAL “OFF” TOTAL Vi =8V, VREG = 6V, Vt = 12 V, Igiag = 100 UA | 21,14,1 
Input Bias Current: 
1B(p-n-p) =4V, VREG=6V, vt=12V, IBIAS = 100 HA 21,16,1 


Output Leakage Current ICE(OFF) Current from Term.3 when Q46 is ‘OFF’ 
Internal Bias Current mec | —C—sCSCidY 


Switching Times: 


Regulated Supply Voltage VREG , 


N 


© I 
O = | © It oN 


S 


| Mun. 
|e 


o 


750 


NS 


~N 


Delay Ic = 100 WA 


aan 
vt=5V 
Veeg = 25 Vv 


p}|Ala N ~N ro) = 
wm |S}°e S 8/3 a |= S| 2 lo | 6 = | i+] J No}~N z 
=) oe) Ne) ~ N oO Ww © N v0 


N 
N]} = 
ie) 


N 
NO 


NO 


Storage 


360 


File No. 620 


QI6 


: ii 


6) Q47 Q48 
ie 2 
RIA 25K 
25K © 
RIB R2B 
25K 25K 


ue 


eT 
. a4 Bets ] 


—— 


CA3099E 


: 
lis permet 


7 


R25 
ig Q69 Q67 
ie ° 
Q66 68 


92CM-20997 


Fig.2—Schematic diagram of CA3099E. 


General Description of Circuit Operation (Refer to Fig.1) 


When the signal-input voltage of the CA3099E is equal to or 
less than the “low” reference voltage (LR), current flows from 
an external power supply through a load connected to 
terminal 3 (“sink’” output). This condition is maintained 
until the signal-input voltage rises to or exceeds the “‘high”’ 
reference voltage (HR), thereby effecting a change in the 
state of the flip-flop (memory) such that the output stage 
interrupts current flow in the external load. This condition, 
in turn, is maintained until such time as the signal again be- 
comes equal to or less than the “‘low’’ reference voltage (VR). 


The CA3099E comparator is unique in that it contains circuit 
provisions to permit programmability. This feature provides 
flexibility to the designer to optimize quiescent power con- 
sumption, input-circuit characteristics, hysteresis, and addi- 
tionally permits independent control of the comparator, 
namely, pulsing, strobing, keying, squelching, etc. Pro- 
grammability is accomplished by means of the bias current 
(Ibias) supplied to terminal 2. As an alternative to externally 
supplied bias current, the CA3099E contains an internal 
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source of regulated bias current accessible at terminal 12. 
This internal source of bias current is developed by two 
alternative methods; in the first method, bias voltage (Vp) 
applied at terminal 9 develops a source of temperature- 
compensated reference voltage (~ Vp/2) at terminal 11 and 
additionally supplies a source of bias current at terminal 12 
via line ““A’’. Alternately, when a positive supply voltage is 
applied at terminal 8, a source of constant-current biasing is 
provided at terminal 12 via line “’B”’. 


An auxiliary means of controlling the magnitude of load-cur- 
rent flow at terminal 3 is provided by “‘sinking” current into 
terminal 7. The CA3099E contains an on-chip voltage regu- 
lator which may optionally be used to regulate the voltages and 
bias currents (exclusive of the load current at terminal 3) 
needed for the operation of the IC. 


Fig. 2 is the schematic diagram of the CA3099E. Figs. 3 
and 4 are, respectively, functional and logic diagrams of 
CA3099E operation. 
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Fig. 3 — Functional diagram. 
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AMBIENT TEMPERATURE (Ta)— °C 


92CS- 20986 


reference) vs. programming 


Fig. 6 — Input-offset voltage (“low” 
bias current. 


Fig. 5 — Regulated supply voltage vs. ambient temperature. 


VIo(LR)*YI—YiR 
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qu— [41 0I,] 30WLI0A 135440 LNdNI ‘434 MOT 


® 25°C 


l2V 


SUPPLY VOLTAGE (v*t) = 
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AMBIENT TEMPERATURE (Ta)— °C 
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PROGRAMMING BIAS CURRENT (I gjas)— pA 


Fig. 8 — Input-offset voltage (“low’’ reference) vs. ambient 


Fig. 7 — Input-offset voltage (““high”’ reference) vs. programming 


temperature. 


bias current. 


362 


Bk 7 ee fie 


PROGRAMMING BIAS CURRENT (Ipjas)=!00 pA 
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PROGRAMMING BIAS CURRENT (I pias)—pA 


92CS-20979 


AMBIENT TEMPERATURE (Ta)— °C 


Fig. 10 — Min. hysteresis voltage vs. programming bias current. 


“high” reference) vs. ambient 


Fig. 9 — Input-offset voltage ( 


temperature. 


25°C 
BIAS)=100 pA 
100 
OUTPUT SINK CURRENT (T; gqap)—mA 


PROGRAMMING BIAS CURRENT (LI 


1.4) AMBIENT TEMPERATURE (Ta) 
SUPPLY VOLTAGE (V+) =I2V 
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AMBIENT TEMPERATURE (Ta)— °C 
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— Output saturation voltage vs. output sink current. 


Fig. 12 


Fig. 11 — Min. hysteresis voltage vs. ambient temperature. 
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AMBIENT TEMPERATURE (Ta) 


Fig. 14 — Total supply current vs. programming bias current. 


Fig. 13 — Output saturation voltage vs. ambient temperature. 
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212 V 


$333 


[J 
-| 
SUPPLY VOLTAGE (v*+)—v 


PROGRAMMING BIAS CURRENT (Igjas)—pA 
jaseaees 


SHaReseaRe 
Fig. 18 — Internal bias current vs. supply voltage. 


REGULATED SUPPLY (VREG)=6 V 


AMBIENT TEMPERATURE (T 


Fig. 16 — Input bias current vs. programming bias current. 
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Input bias current vs. ambient temperature. 
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Fig. 15 — Total supply current vs. ambient temperature. 
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AMBIENT TEMPERATURE (Ta) 
— Internal bias current vs. ambient temperature. 


Fig. 19 


File No. 620 


92CS-20995 


Fig. 20 — Input-offset voltage test circuit. 


VI 
92CS- 20996 
Fig. 22 — Switching time test circuit. 
+6 V 
RL 
1.4K 
T SRC Pn2 


92CS- 20993 


Fig. 23(b) — Time delay circuit: “sink” current 
interrupted after T seconds. 


365 


CA3099E 


HYSTERESIS VOLTAGE = Vz "OFF"—Vy 'ON" 
92CS- 20994 


Fig. 21 — Min. hysteresis voltage, total supply current, 


and input bias current test circuit. 
+6V 


RC Qn2 Re 
4KQ 
Cc I 


92CS- 21058 


Time delay circuit: Terminal 3 
“sinks” after T seconds. 


Fig. 23(a) — 


y SENSITIVITY: CIRCUIT CHANGES STATE WHEN THERE 


IS A CHANGE OF #12 
IN A 5KQ SENSOR 
cad 


tia 
lhed CA3099E 
on] done 
:. 


MT2 
loKQ > Ow 
0.001 pF @) G MT 
RCA 
TRIAC 
ZERO- 
VOLTAGE 
SWITCH 


O 
92CS- 20989 
NOTE: CIRCUIT DOES NOT EXHIBIT SPURIOUS 


“HALF-CYCLE" CONDUCTION EFFECTS 
Fig. 24 — Sensitive temperature control. 


CA3099E 


iY 


Lem henson 


y- 
(e.g.,-10) 

RI FOR SETTING "HIGH" REFERENCE VOLTAGE 

R2 FOR SETTING "LOW" REFERENCE VOLTAGE 

R3 FOR VARIATION OF HYSTERESIS 


Fig. 25 — OFF/ON control of triac with programmable 
hysteresis. 
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+6V 


INPUT PULSE MUST LAMP 


BE GREATER THAN 
3) 
P| CA3099E 


Ims BUT LESS 
TRIGGER fi) 


THAN DESIRED ton 


ew TL 
Ov 


DESIRED] VALUE OF 
ton (ms) 


-6V 15 0.01 

150 0-1 

_ 300 0.2 
Fig. 26 — One-shot multivibrator. 92¢S-21057 


+6 


1KQ 


C) SQUARE - 
WAVE _f L 


OUTPUT 


-6V 92CS-20992 
Fig. 27 — Sine-wave to square-wave converter with 
duty-cycle adjustment (Vz and V9). 


DIMENSIONAL OUTLINE 
14-Lead Dual-in-line Plastic Package — JEDEC MO-001-AB 


BASE PLANE 


SEATING PLANE 


GAUGE PLANE 


C 


m 


ILLIMET 

syMmBot Fares 

a ark 

: 020 0.050 1 oe 

0.014 0.020 0.356 my 

0.050 0.065 127 

0.008 |®0.012 .204 0.304 

0.745 0.770 a 93 19.55 
a 0.240 | 0.260 


7.62 8.25 
eps 
0.100 TP 2.54 TP 
Ee 2g 
0.125 0.150 3.18 3.81 
te lowe nose | ame| ane 
a a ae 


0.300 0.325 


2.28 


92SS-4296RI 


0.065 


0.090 


NOTES: 


. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


_ 


3. en applies in zone L> when unit installed. 

4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6. Nj is the quantity of allowable missing leads. 


@ When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013”. 
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File No. 421 


RGB Linear integrated Circuits 


Solid State Monolithic Silicon 
Division 


CA3062 


Photo Detector and 
Power Amplifier 


For Photoelectric Control Applications 


Features 


@ 100 mA output-current capability — can drive a relay or thyristor directly 
@ 5 to 15 volt dc supply voltage 

Approx. 2’ times actual size © Compact — complete system in a TO-5 style package 

© Compatible with RCA-40736R Infrared Emitter 


Modified 12-lead TO-5 style package 


The CA3062* is an integrated circuit consisting of a Applications 
photosensitive section, an amplifier, and a pair of high- 


current output transistors on a single monolithic chip. © Counters @ Intrusion alarms 

. ® Sorting @ Position sensor 
The photosensitive section consists of Darlington pairs and @ Level controls © Edge monitoring 
affords high sensitivity. The power amplifier has a differ- @ Inspection @ Isolators 


ential configuration which provides complementing outputs 
in response to a light input — normally “ON” and normally 
“OFF’’. The separate photodetector, amplifier, and high- 


. . oe ee 2 . . PHOTOSENSITIVE | AMPLIFIER 
current switch provide flexibility of circuit arrangement. This SECTION SECTION 
+V 


| 

| +V 
feature plus the high current capability of the output section, | 
can now provide the user with a complete system particularly ! 
useful in photoelectric control applications utilizing IR emit- 
ters and visible-light sources. 


Formerly developmental type TA5371B. PHOTO # 
INPUT ~~ 


6) CASE AND 
SUBSTRATE 


92CS-16043 


Fig. 1 - Light operated relay using CA3062. 
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ABSOLUTE-MAXIMUM RATINGS 


DISSIPATION: 
eM a ee ee ee 700 mW 
Above TA = SGC 4 ck eee ee te ee se aw es Derate linearly 5.6 mwW/°C 
At Case Temperature (Tc) 55 C 1. we ee eee 1.5W 
Abe Tp =55 Coca n dee ee eu eed cea awa Ws Derate linearly 16 mW/°C 
TEMPERATURE RANGE: 
Operating .......0200. 0.0. ee ee ee ee -55°C to +125°C 
BOOHGGe « yd4 cu a ee oOo obo ee ne 6 Sew AD -65°C to +150°C 


LEAD TEMPERATURE (During soldering): 
At distance_> 1/32 in (3.17 mm) from 
seating plane for TOSmax «1.626 k ee ak eee He eww +300 C 


Maximum Voltage Ratings 


The following chart gives the range of voltages which can be applied to the terminals 
listed vertically with respect to the terminals listed horizontally. For example, the voltage Maximum Current Ratings 
range between vertical terminal 2 and horizontal terminal 3 is +15 to O volts. 


f+ 
o=_— 
o1 


—_ 
NO 


+ 
ce) 


, + 


a Fr 
(om 
o1 


jee) 


Reference Substrate and Case 


+ 
Ong 
oO o 
— —_ 


* Voltages are not normally applied between these terminals. 
Voltages appearing between these terminals will be safe if 
the. specified limits between all other terminals are not 
exceeded. 
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ELECTRICAL CHARACTERISTICS at T, = 25°C 


MEASURE. | TEST CA3062 
MENT CIR- 
CHARACTERISTICS SYMBOLS TEST CONDITIONS TERMINAL | CUIT LIMITS 
Nos. 


FIG. _[MIN.[ TYP. [MAXJUNITS| FIG. 
STATIC CHARACTERISTICS 


Photo Darlington Section: E = 0 lumens/ft2 
Collector-to-Emitter V er er 
Breakdown Voltage (BR)CEO Gc Fm 
Emitter+to-Base 7 7 
Breakdown Voltage lp =0.1mA, E=0 
Dark Current Vege roVv, EHO 


Photo Current 


Wavelength of 
Max. Sensitivity 


Relative Angular Sensitivity 


Area of Each 
Photo Transistor 


Amplifier Section 
Output Transistor: 


Collector-to-Emitter 


Breakdown Voltage ViBR)CEO 7 


Emitter-to-Base ViBR)EBO 6 
Breakdown Voltage ViBR)EBO 7 
DC Supply Current 
SUPPLY 
Sensitivity: 
IHumination, E Set light input for 
ForNormal’‘OFF’’Output | “ON Ig=70mA 


For Normal “ON” Output — Set light input for 
Py) =5 mA 


DYNAMIC CHARACTERISTICS 


Overall Response Time: 
Turn-On Time 


Rise Time E = 700 uW/cm2 
Turn-Off Time at A = 930 nm 


Fall Time 


NOTES 


(1) Tungsten filament light source at a color temperature of 2854K. 

(2) One (1) nanometer = 10 Angstrom units. 

(3) Aradiant flux density of 7.5 uW/cm2 at 725 nm produces the 
same photocurrent as 1 lumen/ft2 from a tungsten filament 
lamp at a color temperature of 2854K. 
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ALL RESISTANCE VALUES ARE IN OHMS 
92CM -15574RI 


DC SUPPLY VOLTS (+V)=+7.5 == 
SFAMBIENT TEMPERATURE (Ta) = 25°C 
4+LEAD No.I! DISCONNECTED FROM LEAD No. 


r 


Fig. 2 - Schematic diagram of CA3062. 
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Fig. 3 - Test circuit for photocurrent and typical spectral 
o.e ° ° 6 8 rd 4 6 8 
response of photosensitive Darlington unit. 1 36 oc "mo ° " ‘sees 
IRRADIANCE (RADIANT FLUX DENSITY) AT X=725nm—pW/cm? 
92CS-I5587RI 


Fig. 4 - Photocurrent as a function of radiant flux. 
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Fig. 5 - Typical spectral response of photosensitive Darling- 
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ANGLE FROM PERPENDICULAR — DEGREES 
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AMBIENT TEMPERATURE (Ta)= 25°C 
10O0- OHM LOAD RESISTOR CONNECTED 
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ILLUMINATION — LUMENS PER SQUARE FOOT (COLOR TEMPERATURE=2854K) 
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Fig. 8 - Load current (I) vs. illumination as a function of 
supply volts. 
DC SUPPLY VOLTS (+V)=+7.5 


100-OHM LOAD RESISTOR 
CONNECTED TO LEAD No.2 


CASE TEMPERATURE 
(To) +75 °C 


LOAD CURRENT(I>)-MILLIAMPERES 
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Fig. 10 - Load current (I) vs. illumination as a function of 
case temperature. 


CA3062 


92CS-15577RI 


Fig. 7 - Test circuit for sensitivity and dc current measure- 
ment. 


AMBIENT TEMPERATURE (Ta) = 25°C 
1OO- OHM LOAD RESISTOR CONNECTED 
TO LEAD No. 6 
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Fig. 9 - Load current (lg) vs. illumination as a function of 


supply volts. 


DC SUPPLY VOLTS (+V)=+7.5 
1OO-OHM LOAD RESISTOR CONNECTED 
TO LEAD No.6 
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ILLUMINATION — LUMENS PER SQUARE FOOT (COLOR TEMPERATURE =2854K) 
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Fig. 11 - Load current (lg) vs. illumination as a function of 
case temperature. 


371 


CA3062 


Fig. 


+75V 


92CS-I5575RI 


12 - Response time test circuit. 


DC SUPPLY VOLTS (+V)=+7.5 

AMBIENT TEMPERATURE (Ta)=25°C 

LOAD RESISTOR (TO PIN No.6=100 2 
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74 - Response time as a function of radiant flux density. 
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RADIENT FLUX 


LOAD CURRENT (16) 


92CS-I5576RI 


Fig. 13 - Waveforms for measurement of response time. 
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+75V 


40736R 
GaAs 

INFRARED 
EMITTER 


92CS-15582RI 


Fig. 15 - Circuit diagram for “ON-OFF” photoelectric 
control applications. 


File No. 421 
OPERATING CONSIDERATIONS 


Switching Service 

The CA3062 is primarily intended to provide “ON-OFF” 
output in response to a light signal. Optimum performance of 
this device is achieved when the output transistors are 
operated at values of load current sufficient to saturate the 
device in the “ON” state. Operation of the CA3062 at values 
of load current between the condition of no load current and 
saturation will cause substantial power to be dissipated in the 
silicon chip. This condition of operation is therefore not 
recommended because the heat rise in the silicon chip 
induced by the increased power dissipation causes the load 
current to shift in the same direction as though additional 
illumination were applied to the CA3062, a condition which 
will substantially alter the switching characteristics of the 
device. 


The signal voltages at the input terminals (terminal No. 1 and 
No. 7) must not exceed 3 volts, because any increase in the 
signal voltage beyond the value specified will cause both 
output transistors to be turned “ON”. In the circuit shown in 
Fig. 7, this condition will occur for values of illumination 
greater than 60 lumens/ft 2 This adverse operating condition 
can be avoided by either limiting the maximum illumination 
or by clamping the input so that the voltage does not exceed 
3 volts. 


Linear Service 
The CA3062 can be connected as shown in Fig. 16 to give a 
linear output. The value of the load resistor should be greater 


92CS-IS583RI 


Fig. 16 - Circuit diagram for linear output photoelectric 
applications. 
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than 1000 ohms in order to limit the power dissipation and 
thus minimize the heating effects. Because of the many 
possible variations in circuit configurations, the CA3062 has 
not been characterized for linear service applications. A 
guide-line circuit for this class of service is shown in Fig. 16. 


Specific inquiries for use of the CA3062 in this type of 
service should be addressed to your local RCA Field 
Technical Representative. 


Precautions 

Because of the high amplification of the CA3062, care 
should be taken, when wiring, to keep all lead lengths as 
short as possible. A recommended breadboard layout is 
shown in Fig. 77. 


If the CA3062 is operated with an inductive load impedance, 
such as a relay, it is recommended that a diode be connected 
across the load to absorb the energy of the pulse voltages 
generated during switching. 


Many of the graphs are shown with two sets of abscissa 
values for light energy input, one expressed in illumination 
values (lumens/sq. ft.) and the other in irradiance values 
(uW/sq. cm.) 


Correlation between these two sets of abscissa values is 
accomplished by having the light source operating at the 
maximum sensitivity wavelength of the CA3062. See Notes 
on page three. 


22k 
we RESISTOR CONNECTS 
TO TERMINALS 8-11 


Ss 


SIGNAL 
OUTPUT 


Fig. 17 - Breadboard layout of test circuit, shown in Fig. 7 
for the CA3062. 


CA3062 


DIMENSIONAL OUTLINE 


92CS-19774 
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0.029 | 0 


0.000 


A2 
oB 
oB 
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NOTES: 


1. Refer to Rules for Dimensioning Axial Lead Product Out- 


lines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. $B applies between Lj and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L1 and beyond 0.500” (12.70 mm). 


4. Measure from Max. oD. 
5. N1 is the quantity of allowable missing leads. 


6. N is the maximum quantity of lead positions. 


374 


File No. 421 


File No. 491 


URGE 


Solid State 
Division 


Linear Integrated Circuits 


CA3085, CA3085S . 
CA3085A,CA3085AS, 
CA3085B, CA3085BS 


Features 


8-LEAD TO-5 


RCA-CA3085, CA3085A, and CA3085B are silicon 
monolithic integrated circuits designed specifically for service 
as voltage regulators at output voltages ranging from 1.7 to 
46 volts at currents up to 100 milliamperes. 


A block diagram of the CA3085 Series is shown in Fig. 1. 
The diagram shows the connecting terminals that provide 
access to the regulator circuit components. The voltage re- 
gulators provide important features such as: frequency 
compensation, short-circuit protection, temperature- 
compensated reference voltage, current limiting, and booster 
input. These devices are useful in a wide range of applications 
for regulating high-current, switching, shunt, and positive and 
negative voltages. They are also applicable for current and 
dual-tracking regulation. 


The CA3085A and CA3085B- have output = current 
capabilities up to 100 mA and the CA3085 up to 12 mA 
without the use of external pass transistors. However, all the 
devices can provide voltage regulation at load currents greater 
than 100 mA with the use of suitable external pass 
transistors. The CA3085 Series has an unregulated input 
voltage ranging from 7.5 to 30 V (CA3085), 7.5 to 40 V 
(CA3085A), and 7.5 to 50 V (CA3085B) and a minimum re- 
gulated output voltage of 26 V (CA3085), 36 V (CA3085A), 
and 46 V (CA3085B). 


The CA3085 Series is supplied in the hermetic 8-lead TO-5 
style package and is rated for operation over the full 
military temperature range of -55°C to +125°C. The “S” 
versions are supplied in an 8-lead dual-in-line formed-lead 
(DIL-CAN) package. 
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= Upto 100mA output current 

Input and output short-circuit protection 
Load and line regulation: 0.025% 

Pin compatible with LM100 Series 
Adjustable output voltage 


Positive Voltage Regulators 


For Regulated Voltages from 1.7V to 46V 
at Currents up to 100mA 


VIN VouT | Max. Max. Load 
Type — — pony Regulation 
% VOUT 
7.5to 30} 1.8 to 26 
CA3085A|7.5to 40] 1.7 to 36 


CA3085B|7.5to 50] 1.7 to 46 


* This value may be extended to 100mA; however, 
regulation is not specified beyond 12mA. 


Applications 


Shunt voltage regulator 
Current regulator 

Switching voltage regulator 
High-current voltage regulator 


Combination positive and negative voltage regulator 


Dual tracking regulator 
For applications information, see |CAN-6157, ‘‘Applications 
of the CA3085 - Series Monolithic |C Voltage Regulators”’. 


COMPENSATION AND 
EXTERNAL INHIBIT 


UNREGULATED 
INPUT (V,) 


CURRENT 
BOOSTER 


REGULATED 
OUTPUT 


CURRENT 


(8) LIMITING 


92CS-18091 


Fig.1—Block diagram of CA3085 Series. For schematic dia- 
gram see Fig.2. 
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MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES at Tp = 95° 
Power Dissipation: Without Heat Sink 


With Heat Sink 


up to Ta = 58°C .... 0... eee ees 630 mW up to Tc = 55°C ....1.6W 
above Ta = 55°C derate linearly @6.67 mW/AC! above Tc= 55°C ....derate linearly at 
16.7 mw/°C 

Temperature Range 

Operating ................ —55 to +125°C 

SUOFAGE ck acc neem Kees —65 to +150°C 
Unregulated Input Voltage: 

GCAOURS o ctwideen cin swaeeiane 30 V 

CA3085A ..............000000. 40 V 

CAZOSSB .: xxsc02 es adhe mesa dams 50 V 


Lead Temperature (During Soldering): 


At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. ........ +265°C 


Maximum Voltage Ratings 

The following chart gives the range of voltages which can be applied to the terminals 

listed vertically with respect to the terminals listed horizontally. For example, the 

voltage range between vertical Terminal No. 7 and horizontal Terminal No. 1 is +3 to —10 volts. 


MAXIMUM 
MAXIMUM VOLTAGE RATINGS CURRENT RATINGS 


“Voltages are not normally 
applied between these 
terminals; however, voltages 
appearing between these 
terminals are safe, if the 
specified voltage limits 
between all other terminals 


are not exceeded. 


t30V for CA3085 
40V for CA3085A 
50 V for CA3085B 


Vtn@® 
UNREGULATED 
INPUT 
COMPENSATION 
R| (7) AND 
40k EXTERNAL 
INHIBIT 
14 CURRENT 
BOOSTER 
VRE F. INV CURRENT REGULATED 
ALL RESISTANCE VALUES a a eo errel 
ARE IN OHMS SUBSTRATE 


92CS-!18092 


Fig.2—Schematic diagram of CA3085 Series. 
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.LECTRICAL CHARACTERISTICS 
LIMITS 


TEST CONDITIONS 


CA3085A CA3085B 


Test 
Circuit 


4 
=< 
Tv 


ol Ww ~ = 
ol 


2 yee CA3085 
Ta = 25°C Char 
Typ. | MAX. 


CHARACTERISTICS | SYMBOL TYP UNITS 


= 
> 
= 


¥ 


[Unless indicated otherwise] 


_ 


o>) 
oO 
+ 


ey 


| w : 5 
o>) on 
wo 
~N 
= =i 
~N on ~N 


Reference Voltage VREF 


2) 
Cc 
3 
< 
oO 


= 4 
= 
= 

: > 
x 


Quiescent Regulator 


Current Iquiescent 3.65 


3 


oS 
on 
on 
(on) 


w - 


~ 
oOo 
oOo 


Input Voltage Range | Vin(range) 
V*iN = 30,40,50V#: R, = 3659; 
Term. No. 6 to Gnd. 


Maximum Output 
Voltage 


~N 
on 
N 
—~S 


Minimum Output 
Voltage 


_ 
~N 


a 

2 
| 

2 

9 


Input-Output Voltage 28 38 
Differential 
+ + = 
Limiting Current ILIM 7 VIN = 16V,V guT= 10V 96 120 120 120 mA 


Rscp* = 682 


IL = 1to 100mA, Rscp = 0 


IL = 1to 100mA, RScp = O 
Ta = 0°C to +70°C 


IL = 1to 12mA, Rscp= O 


0.025 0.15 0.025 | 0.15 


or 


0.035 0.035 


ro) 

< 
Oo 
Cc 
aa 


Load Regulation® 


0.003 
0.025 


0.025 | 0.075 0.025 


IL = 1mA,Rscp= 0 
| 


L = 1mA, Rscp= 0 
7 


Line Regulation” %/V 


0.15 0.08 


Equivalent Noise 
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o 
oO 
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Output Resistance lo 12 VIN = 25V,f= 1kHz 13,14 

Temperature Coef- AV 
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oO 


and Output Voltages 


Load Transient 
Recovery Time: 
Turn On tON 


Line Transient 
Recovery Time: 
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.— 


V*iIN = 25V, +50mA Step 


V*in = 25V, —50mA Step 
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lop) 


Ww on Oo; 2° | 
rep) wl ao 


— an iy” 25V,f= 1kHz,2VS 
= _f= z, tep 


# 30V (CA3085), 40 V(CA3085A), 50 V(CA3085B) 
* RSCP: Short-circuit protection resistance 


AV 
®@ Load Regulation = a: 1 ae X 100% 
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(AV ) 
4 Line Regulation= ———OUT ________ x 100% 
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BLACK 
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Vout 
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BLACK RED 


Vout = 3.5V to 20V (0 TO 90 mA) 
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RIPPLE <0.5mV AT FULL LOAD 


92CS-18093 


Fig.3—Application of the CA3085 Series in a typical power 


supply. _— 
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TEST CIRCUITS AND TYPICAL CHARACTERISTICS CURVES FOR CA3085 SERIES 


VREF. OPEN Vv 10V 
oo OPEN R1+ R2 oe 
QUIESCENT 92CS-18094 *VouT = Teme t 
Vout (MAX.)| 3652 CLOSED 


*THE LIMITING CURRENT IS — 


Voor an INVERSELY PROPORTIONAL TO ~ 
Rscp (SHORT-CIRCUIT PROTECTION RESISTANCE) 
92CS-18097 
Fig.4— Test circuit for VREF, /quiescent, VouTi(max.), 
VouTi(min.). Fig.7—Test circuit for limiting current 
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Fig.6—Normalized Iguiescent vs. TA- Fig.9—Load regulation characteristics. 
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TEST CIRCUITS AND TYPICAL CHARACTERISTICS CURVES FOR CA3085 SERIES 


INPUT VOLTS (V*iy)= 20 14 Coot po 
OUTPUT VOLTS (VtoyT)= 10 pe Saad asenenanen 
HH jauauan et 4 
foe Ee 
= 4 + + poate 
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92CS-17345 . . . . 
Fig.10—Line regulation temperature characteristics. Fig.11—Test circuit for noise voltage. 


TEST PROCEDURES FOR TEST CIRCUIT FOR 
RIPPLE REJECTION AND OUTPUT RESISTANCE 
Output Resistance 
Conditions: 


1. Vin = +25V, CREF = O, Short Ey 
2. Set Egg at 1kHz so that Ez = 4V rms 


3. Read VoyuT ona VTVM, such as a Hewlett-Packard, 
HP400D or equivalent 


4. Calculate Royt from Rout = Vout (\RL/E2 ) 


VTVM 
HEWLETT 


Ripple Rejection — | 
PACKARD oP , 


Conditions: 

1. Vin = +25V,CRepF = O, Short E2 

2. Set Eg; at 1kHz so that Ej = 3V rms 

3. Read VoyT ona VTVM, such as a Hewlett-Packard, HP400D 


T1, T2 = STANCOR 
TP-3 


BLACK T2 
or equivalent 
Es2 | E> = 4V RMS 4. Calculate Ripple Rejection from 20 log (E1/VQuT) 
BLACK Ui Ripple Rejection — II 
& YELLOW Conditions: 
92CS-19000 


1. Repeat Ripple Rejection | with CREF =2uF 


Fig.12—Test circuit for ripple rejection and output resistance. 


lO! INPUT VOLTS (Vtiy)=27V + 
6) AMBIENT TEMPERATURE (Ty )= 25°C 
L ! 


[TTT OUTPUT RESISTANCE (r9)=0-075 2 TT TTT Ty 
Por (AT Ta=25°C) © 


TT TT 

PEE EEE EEE 
Seeene 

Seeeeene 

| aa 


= +4 


TTT ;. 5 
PTET INPUT VOLTS (Vtiy)=27V . 
ange FREQUENCY (f)=1kHz | aan H - 


° 

- 
= te 
WJ 
WW CI 
a 
: zs 
es 
i?) 
w Poo 
rg saee8 
<i Coo 
= Seee8 
z aoe Coo 
= neeee 
> aanen 
re) seeee 
(a) 
WwW 
N 
ad 
a 4 
= 
ce 
(e) 
z 


Coo 
Coo ane 
0.8 FPP Seeeeeeeen 
2 4 68 2 4 68 2 468 2 4 68 -75 -50 -25 ) 50 75 100.—s:*125 
0.1 | 10 100 1000 AMBIENT TEMPERATURE (Ty )— °C 
FREQUENCY (f)—kHz 92CS-17350 


ine) 
on 


92CS-17349 


Fig.13—ro vs. f. Fig.14—Normalized ro vs. TA. 
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TEST CIRCUIT AND TYPICAL CHARACTERISTICS CURVES FOR CA3085 SERIES 
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Fig.16—Turn-on and turn-off recovery time test circuit with 
associated waveforms. 
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TYPICAL REGULATOR CIRCUITS USING THE CA3085 SERIES 


"OW TYPE 
(UNREGULATED ae (8) 
SUPPLY) A, 


Vout 


(REGULATED 


ok OUTPUT) 
il 100 pF 
*R] AND R2 SELECTED FOR 
DESIRED OUTPUT RI 
Vout = Vref R2 + Ry , 
R} — — 
92CS-19003 


Fig.18—Typical high-current voltage regulator circuit. 


200u A £1, £2A 


QI: ANY N-P-N SILICON TRANSISTOR 
THAT CAN HANDLE A 2A 
LOAD CURRENT SUCH AS 
RCA-2N3772 OR EQUIVALENT 


92CS-19004 


Fig.19—Typical current regulator circuit. 


VIN 


OUTPUT 


@) 


0.00! pF 
ALL RESISTANCE VALUES ARE IN OHMS = = 


92CS-19005 


DI: RCA-INi763A OR EQUIVALENT 
QI; RCA-2N5322 OR EQUIVALENT 
"RI = 0.7 IL (MAX,) 


Fig.20—Typical switching regulator circuit. 


th) 
Rscp™ 
Ve @ 
US CA3085,A,8 (8) — 
2uF z= © (6) Ro 
(s0v) |~ 7) 
7 0.001uF Ri 
vt z 
2) 
a iH 
R e 
Q; 2 
R|° 
Q| = 
, Vout 
vr R 
IN scp - SOuF 
+T (50v) 
> 2uF (50 V) bl 
*T” ALL RESISTANCE VALUES 
= ARE IN OHMS 92CS-19006 


ALL RESISTANCE VALUES ARE IN OHMS 


QI: RCA-2N2102 OR EQUIVALENT 

Q2: ANY P-N-P SILICON TRANSISTOR 
(RCA-2N5322 OR EQUIVALENT) 

Q3: ANY N-P-N SILICON TRANSISTOR THAT CAN 
HANDLE THE DESIRED LOAD CURRENT 
(RCA-2N3772 OR EQUIVALENT) 


Ry, +R 
*YouT = \ Ry 


*“Rscp : SHORT-CIRCUIT 
PROTECTION RESISTANCE 


Fig.21—Combination positive and negative voltage regulator 
circuit. 
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DIMENSIONAL OUTLINE 
8-LEAD PACKAGE JEDEC MO-002-AL 


BASE 


PLANE  \ 
SEATING 


92CS-19431 


NOTES 


1. Refer to JEDEC Publication No. 13 for Rules for Dimensioning 
Axial Lead Product Outlines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radium of True 
Position (TP) at maximum material condition. 


3.  B applies between Lj and L2.¢B2 applies between L2 and 
0.500” (12.70 mm) from seating plane. Diameter is uncontrolled 
in L1 and beyond 0.500” (12.70 mm). 

4. Measure from Max. ¢D. 


5. N17 is the quantity of allowable missing leads. 


6. N is the maximum quantity of lead positions. 
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RG 


Solid State 
Division 


Linear Integrated Circuits 


Monolithic Silicon 


CA3091D 


Applications: 
Multiplier 


RMS converter 


14-Lead Dual-In-Line 
Ceramic Package 


RCA-CA3091D* a monolithic silicon integrated circuit, is a 
four-quadrant multiplier that provides an output voltage that 
is the product of two input (x and y) voltages. 


This device functions as a multiplier, divider, squarer, square 
rooter, and power-series approximator. In addition, this 
device is useful in applications such as_ ideal _ full-wave 
rectifiers, automatic level controllers, RMS converters, fre- 
quency discriminators, and voltage—controlled filters and 
oscillators. 


The CA3091D comprises five basic circuits (See Fig. 1 ), 
including: a multiplier block, two linearity compensators, a 
current converter, a current source for biasing, and a 
regulator (reference voltage). A brief description of the 
Operation, functions and typical applications is given in the 
section ‘Operating Considerations’’. In addition there is a 
separate section on ‘‘Symbols, Terms, and Definitions’’ that 
defines the terms and symbols used throughout the data 
bulletin. 


The CA3091D is supplied in 14-lead dual-in-line ceramic 
package and operates over the full military temperature range 
of-559C to +125°9C. 


= Formerly Developmental Type TA5855A. 
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® Divider 
Power-series approximator 
Full-wave rectifier 


Four-Quadrant Multiplier 


@ Squarer #& Square Rooter 


Automatic level controller 


Frequency discriminator 
Voltage-controlled filters and oscillators 


Features: ® 

= “Accuracy”: +4% (max.) 

= “Linearity”: 3.0% (max.) 

= Feedthrough: 9 mV p-p (typ.) 

@ 3-db bandwidth: 4.4 MHz 

= Low power operation capability: +6.0 V, 4 mW drain 
= Low power-supply sensitivity: 36 mV/V typ. 

a 


Smooth overload characteristics — no foldback if full- 
scale input signal is exceeded 


Negligible warm-up drift 
Broadband operation capability (flat to 1 MHz) — both 


inputs have similar characteristics for reduced high- 
frequency phase shift between the inputs 

@ Low-level linearity correction circuitry minimizes low- 
level feedthrough for improved small-signal accuracy 

# All multiplication is performed with wideband circuitry — 
this permits two signals of frequencies much higher than 
the -3 db frequency of the multiplier to produce a differ- 
ence frequency that is within the multipliers bandwidth 
High immunity to parasitic oscillation 


Essentially free from excess peaking — provides improved 
frequency response 


@ Requires no level shifting at the output — current-source 
operation at the output permits output signal to be refer- 
enced to ground or other levels within the output voltage 
swing capabilities of the multiplier 


@ Internal bias regulator 
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MAXIMUM RATINGS’ Absolute-Maximum Values at Taq = 259C 
DC Supply Voltages: 

Betwyen: Perms. V25GHO 1 ink cae hee wee ek eel ee ee pak MaKe KEW ESE K OS HERR HSS SE SRST RE OHA S +18 V 

Getween Teas. 6 NT csc sane acncace dee aes ce et ce ne Seeoe nee Re Ree OSES SEWERS MERE ESSERE RR EE Os —18 V 
DC Supply Currents: . 

At Term, 12 with DC Supply Voltage = #15 V on ccc cscs Bese ea cee ee me eee ee ROR KER BHAH Dae ws SEE EE OHS HOES 4 mA 

At Term. 4 with DC Supply Voltage =—15V 20. cc ce wee ee eee eee eee ee RRR EDR E HARKS RTE HDT OS 16 mA 
Gras Currant (AG TON: Sh. io0c oe ws chs ete qa Oe OES SESS Te Hew Dee ae LS Oe BORE Ne Ra BERR OS ee RTO EE OO 1 mA 
PIC CE 0 os dao eed ne Rhea ee EE eee eG EER Sse heen DESH 44 bso SURE HOs KR SENER OREN Eee Ue eee eae eo owe +4 mA 
Outour Short-Circuit DURAvON «wen ne Os woe Se ose we SAew he HE oe meee SS oR Ae ORS OAT OOH Ow Sew OTE Rs cou He eEs No limitation 
Voltage Reference Current 2.4: canoes Si cam deetesed seus oO Foss Gad Cea sedas at wewe he Se DAO OES TS dO ES Hee ews 10 mA 
Linearity Correction Currents: 

At Terminals: 7 an0'S 6 asc «sam o66 eo dic cow ae hag we Code b OSKs ONO SE BOM EHS dE BSE Ke Reh ee edu gee oe eee 10 mA 
Device Dissipation (Uipte TZ5°C) 4. cece coe he nee Ree OE eA OE RT EH E RHO HOE wwe OER HE HOMES ERED One ee wa mews 200 mW 
Ambient Temperature Range: 

ORREUNG 5c cowed cto ee wehbe en eee Ae aS eh RAMS He OR EED SEHR REM LRDS Sea babes SESE RSME ME ae Oe we —55 to +125 oC 

STUN: i's So os eck hte Hs R SS Ra wS ROR GK OAASSALENS ChE DESEOHSS ROSH RESTOR OHS RLS REE SEXES TS KET OE —65 to +150 o¢ 
Lead Temperature (during soldering): 

At distance not less than 1/32 inch (0.79 mm) from case for 10 seconds max. ........ 000 e cee eee eee eee eee +265 oC 


* = = 
External resistance is required to limit the current to the indicated +1 mA value. 


ELECTRICAL CHARACTERISTICS, For Equipment Design 


TEST CONDITIONS LIMITS 
CHARACTERISTICS SYMBOL | Ta, = 25°C, 1jp=0.5mA_ | Circuit ‘ UNITS 
vt=15V, V-=-15V 7” 


STATIC CHARACTERISTICS 
INPUT CIRCUIT 
Input Balance (Correction) Currents: 
At x Input fees +20 MA 
At y Input fyv=O87=——SCSY +20 
Feedthrough Linearity Balance 43 
(Correction) Current 
OUTPUT CIRCUIT 
Output Offset Current —0.23 +10 
Tet ps m 
m 
m 


Output Offset Voltage loo thru Ry. = 33k2 —0.330| —0.0076 | +0.330 a 
Output Peak Current Swing Thru Ry = 24kQ 0.41 Ss 


A 
A 
Output Peak Voltage Swing |Vo| V 
DC SUPPLIES & BIASING 
Current Drain (Idling): oy 
At Term. 4 


At Term. 12 Lo vt=+15V 


Reference Voltage Vref Measured across Terms. 
6&4atl=i1mA 


DYNAMIC CHARACTERISTICS 


Output Current With | = 0.2mA at each 
input 
Normalized k Factor/k “< 
_ 
Ss — 
Worst case at 25°C 
a 


A 
A 


V 
A 


0.32 
= ma 


Feedthrough Voltage: 
Aty = 20V p-p, x =O 
At x = 20V p-p,y =O 
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ELECTRICAL CHARACTERISTICS, Typical Values Intended Only for Design Guidance 


CHARACTERISTICS 


STATIC CHARACTERISTICS 
INPUT CIRCUIT 


Input Resistance: 
At x Input 
At y Input 
Input Capacitance: 
At x Input 
At y Input 
OUTPUT CIRCUIT 
Output Resistance 
Output Capacitance: 
DC Supply Voltage Sensitivity: 
At Term. 4 


At Term. 12 


DYNAMIC CHARACTERISTICS 
Bandwidth (At -3dB point): 
Through x Input 
Through y Input 


30 Error Frequency: 
Through x Input 
Through y Input 


SR 


Maximum Slew Rate 


Temperature Coefficients: 
Output Offset Current 
x-Input Balance Current 
y-Input Balance Current 
Normalized k dail ue = 


Accuracy 

Linearity 

Feedthrough: 
Atx=0O 


DIMENSIONAL OUTLINE 


BASE PLANE 


SEATING PLANE 


GAUGE PLANE 


INDEX AREA 
Se 1 


2 ” 
= BOTTOM VIEW El E ¢ ia 
N t a, 
C 


Ta = 259°C, 1;—pB =05 mA 


V+=15 V, V—-=-15 V 


INCHES 


w 
< 
= 
o 
o 
ra 


120 160 
0 -065 


014 .020 
-008 012 
.325 


20 
300 
240 


Q) 050 | .085 
S .065 | .090 
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Circuit 
and/or 
Char. 
Curve 


TEST CONDITIONS 
SYMBOL 


L MIN, | MAX 
3.05 | 4.06 
51 1.65 
356 | 508 


-304 


— 
> 


0 


1.27 2.15 
1.66 2.28 


TYPICAL VALUES 


xe) 


= = 


Tv 
= 


= 


x = 
— | a 
N N N 


%/%/OC 
%/OC 
%/0C 


mV/0C 
mV/°C 


— 14-Lead Dual-In-Line-Cerami¢ Package — JEDEC MO-001-AD 


NOTES: 


1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 


2. Leads within .005’’ (.12 mm) radius of True Position (TP) at gauge 


plane with maximum material condition and unit installed. 
3. ey applies in zone L2 when unit installed. 
4. GO applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 


6. N] is the quantity of allowable missing leads. 
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Vx = 410 V VtsI5V v7=-I5V 


ZERO Ix | 
OUTPUT 
ADJUST LINEARITY CURRENT REGULATOR * FROM I5-VOLT 
COMPENSATOR SOURCE REGULATED SUPPLY 
X BALANCE a FROM-I5-VOLT 
mE REGULATED SUPPLY 
r—| MULTIPLIER _ CURRENT = k ADJUST IS PERFORMED BY 
ZZ 
= BLOCK CONVERTER VARYING THIS RESISTOR 
RESISTANCE VALUES ARE 
IN OHMS 
LINEARITY 
(LOW LEVEL) 


LINEARITY 
COMPENSATOR 


390 k 
92CM-19532 
Fig.1—Functional block diagram of CA3091D with typical multiplier outboard(peripheral)circuitry. 
(2) v* 
(8)It¢ 
I 
” 7 Toc 
D4 
GND (1) 
D ee RISE: 
‘LI Or 
Ix (2) Q15 D7 
Dg Dg 
Plo DiI 
17 8 220 
aa 
ie LK Be - 
Q 
I 23 D 
IB 3) Dio 13 
2k 2k 
Ri | Rig 17 ® 7 
RESISTANCE VALUES ARE IN OHMS 
Fig.2—Schematic diagram of the CA3091D. 92CM-19534 
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50k21% 


OUTPUT ai 


SWING =Io a 


=+15 Vdc 
THE OUTPUT IS 
AVERAGED FROM THE 
ABSOLUTE VALUES 
TAKEN FROM THE 
FOUR COMBINATIONS 
OF INPUT VOLTAGES 


il_;z 


Vo 


Peastees 


92CS-19535 


Fig.3—Test circuit for measurement of output current swing 


capability. 


SOkNI% 


Ry = 
: Vax—V bx 


R z 

ty" Vay= Vby 
$; AND Sp CLOSED 
FOR MEASUREMENT 
OF Vg AND V, AND 


OPEN FOR MEASURE- 
MENT OF Vo 


=+10Vde 


tI|_z° 


Vr =10Vdc 
7 92CS - 19537 


Frg.5—Test circuit for measurement of input resistance. 


(SOKDVy “Vox 


(50 kKQNVpy-Voy) 


CA3091D 


SOkKQI% 


=+15 Vde 


CA3091D 


il_Kz 


THE OUTPUT IS 
AVERAGED FROMTHE 
ABSOLUTE VALUES 
TAKEN FROM THE 
TWO COMBINATIONS 
OF INPUT VOLTAGES 


1% 
peer dc 
| 92CS -19538 


Fig.4—Test circuit for measurement of output voltage swing 
capability. 


91k vtzi5 Vv 


50 kN 1% 


TEST PROCEDURE 
1. OPEN "S" ADJUST Vy 


TO SET Vo=4V 
2 CLOSE "S" ADJUST Rp 


TO SET Vo=2v. 
RECORD Rp 


3 DERIVE ” FROM 


JORb 
TO-R Rb 


CA3091D 


Ro (MQ)= 


Vo 


R 


50k2 
| %o 


TEKTRONIX 10-1 
2M OSCILLOSCOPE PROBE 
= (se Teer v= —- == 92Cs-19536 


VtzI5V 


Fig.6—Test circuit for measurement of output resistance. 


9.1kQ 10k2 V+2I5V 
O 51k2 1OkQ ~—s V+ 15V 
1/4W ©) 
10k ® 
t_4 1 0.9pF 
YO @ © @ © SIGNAL cH) ©@ (7) 
= YGNO JI, Vret [Toc GEN. a)  —(_ [ex ref |Loc 
Oy 4 Doov} 9. 
Of, Ore| Aion 
-10V ft CA3091D ne ali CA3091D 
On Ol (2) ay QQ) @& , 4) @& @ OO) WC @®@ © 
ott | we. as 
avoc® (Oka O OS ce | Yo oot ro 1.09 OPT ko ail 
P SBOKNS yasiby mas 7 lov Tr yaw i . > 20 BOOTON ELECTRONIC 
= \ R ie) I-l 
Vos-15V  p680k2 veisy| SCOPE | al °? =o “a OR EQUIVALENT 
C-) ® == PROBE= Ss | /2W 
= PROF a TEKTRONIX 
y BALANCE | _ | o% 4 OSCILLOSCOPE 
92CS - 19539 eo 40 6000 SERIES 
| OR EQUIVALENT 
| 1/2W Ee , 
ares pF |pF 1 92cs-19540 


Fig.7—Test circuit for measurement of maximum slew rate. Fig.8—Test circuit for measurement of frequency response. 
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6] AMBIENT wT TTL var =25°C 


de les RESISTANE 


P| TTT TTS 


COMPENSATED 
ATTENUATOR 


dB 


CHITIN 


BOONTON ELECTRONICS 


TOTAL RL 
1/2W RESISTORS 


C RF PROBE(9I-12D) 
OR EQUIVALENT 


PL | TT IN 
LUT i TUN 
et UE | Uy 


10 4 6 BI90K 2 6 8 iM 6 810m 
FREQUENCY (f ) —Hz 92CS-19541 


Fig.9- y—input frequency response characteristic curve with associated test circuit. 


RELATIVE GAIN 


92CS-19542 


6] AMBIENT TEMPERATURE (Ty )=25°C 


ao 
ao] 
| 
z 
<a 
oO 
WwW 
z 
= 
a 
al 
WwW 
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| 
TOTAL LOAD RES 
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Hz 


——T IN 
| UTLT TTS 
SE 


\ 
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CA3091D 


TOTAL Ry 
I/2W RESISTORS 


19543 


Fig.10- x—input frequency response characteristic curve with associated test circuit. 


COMPENSATED 
ATTENUATOR 


BOONTON ELECTRONICS 
C RF PROBE(9I-12D) 
OR EQUIVALENT 


92CS-19544 


x — BALANCE 
50k . 
=-I5VO Ov “IS ag oko 
C)vt=I5V 
Pe a O)v7=-I5V 
\%o 330kQ 
Vv nm k= bere 
x k, = O.l= REFERENCE OR 
tiov © TEST PROCEDURES FOR MEASUREMENT r ADJUSTED k FACTOR 
= OF POWER-SUPPLY SENSITIVITY - ba : 
= GND. |I, Toc kn = k/k,=0.1 Vo = 
-= |. AT _V+=I5V,V~=-I5V, MEASURE Vo NORMALIZED k FACTOR 
RECORD AS Vo). (ice. kyFllF Yy =Vy=Vo=10) 
2. AT vt=lOV,V~ =—I5V,MEASURE Vo OUTPUT CURRENT (mA) [AT 
RECORD AS Vo2 - A CURRENT OF 0-2 mA AT 
CA309ID POS. POWER SUPPLY SENSITIVITY = BOTH INPUTS ]= VQ /33 kQ 
Vo2- Vol OUTPUT VALUES ARE AVER- 
a AGED FOR 4 COMBINATIONS 
SV Vo/RL 
3. AT V*=15V,V~=10V, MEASURE Vo OF INPUTS(ky = > = 
yt I RECORD AS Vo3 x “y 
oy” (12) rit (0) (9) (s) NEG. POWER SUPPLY SENSITIVITY= Yo/ 338 
Vo Yo3s- Yor, (0.2 x 107332 
5V 
We At ji C)V+=I5V RL 92CS-19545 
> 
tiov © ‘ 680k2 1.5 MQ 390kQ 33kQ 
ytz y-= 1% 
= V7 =-15V Vt=I5V V7=-I5V I5V -I5V vt=i5vV = 
@ 
50kN 50k 50k2. 
y—- BALANCE OUTPUT LOW-LEVEL RESISTORS HAVE A TOLERANCE OF 
ZERO LINEARITY 5% UNLESS OTHERWISE INDICATED 


Fig.11—Test circuit for measurement of current gain and power-supply sensitivity. 
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Fig.12—Contour mapping of multiplier accuracy (plotted on isomers) and linearity. 


SYMBOLS, TERMS AND DEFINITIONS 


Output Offset Current 
The multiplier output current produced when both of the 
multiplier input signals are in the zero state. 


Output Zero 

Sets the output at the zero level when the x and y inputs are 
in the zero state. (It is implied that all other zeroing 
adjustments have been effected.) 


Ry 
Input Resistance — Converts the input voltage to an input 
current. 


Rt 
Output (Load) Resistance — Converts the output current to a 
voltage. 


Ro 

Output Resistance — See Vo and Io for the equations 
associated with these properties. 

Regulator Diode 


A temperature compensated Zener diode, included in the 
multiplier circuit, to provide a stable I)Bp. 


Scale Factor or k factor (k) 
Represents the basic gain of the multiplier as expressed in the 
equation Vo =kVxVy 


The equation indicates the ideal transfer function for the 


multiplier. The normalized k factor is expressed by ky = k/Kref 


389 


where kref is the ideal or reference k factor. The ideal factor, 
Kref is the value at which the k factor is set when the k-factor 
adjust control is trimmed. Optimum operation of the 
CA3091D is achieved when the k-factor is 0.1. 

ViM 

The maximum ac sine-wave voltage to be applied to the 
multiplier; a 20-volt p-p sine wave is the nominal maximum 
swing voltage recommended for use with 50-kilohm input 
resistors. 


VMID 
An ac or dc voltage that approximately satisfies the equation 


Vuip = Vim/ v2. 


Vo 

The output product voltage derived from the expression 
(kVxVy = Vo) 

Vref. 


Temperature compensated zener connected to the —15 volt 
supply to provide a reference voltage as an aid in setting up a 
stable lip. 

Vx, Vy 

The input voltages to be multiplied. 

x-Balance Circuit 

Sets the output to the zero level when the x-input is in 
the zero state. 

y-Balance Circuit 

Sets the output to the zero level when the y-input is in the 
zero state. 


CA3091D 


SYMBOLS, TERMS AND DEFINITIONS — continued 


Accuracy 

Accuracy defines the degree of error encountered in the 
operation of the multiplier. It is portrayed on a contour map 
by isomers (contour lines). |lsomers with the highest values 
indicate ‘‘less-accurate’’ operation of the multiplier. (See 
illustrative Contour Map in Fig. 12.) 


Contour Map 

The contour map, shown in Fig. 12, is a graphical portrayal 
of the multiplier errors in the x, y input plane. Each contour 
line, termed “‘isomer’’, connects those points whose error 
values (in millivolts) are equal in magnitude. For example, a 
—20 mV contour line with points at Vx = 5V and Vy = —3V 
indicates that the output voltage is 20 mV less than the 
theoretical output product (kVxVy). This error voltage, 
presented in percent of full-scale input (+10 V), defines the 
“accuracy’’ of the device. Thus, a 20-mV error voltage 
represents an “accuracy” of 0.2% as derived from the 
equation: 

Accuracy = 20 mV/10 x 100% = 0.2%. 


A contour map provides a true indication of multiplier 
performance in each of the four quadrants. Each CA3091D is 
comprehensively tested and must provide the specified 
accuracy in the four quadrants. 


Current Converter 

This portion of the IC combines the multiplier’s differential- 
amplifier output currents and converts them to a single- 
ended output current. 


Current Sources 

These circuits provide the biasing currents for the various 
circuits in the IC. The ljg terminal provides the control 
current for the current-source circuit. 


Feedthrough 

Feedthrough occurs when an output signal is produced even 
though one of the input signals is zero. Consequently, 
feedthrough signal characteristics constitute a source of error 
in the operation of a multiplier. In the CA3091D, for 
example, the feedthrough signal output is specified to be less 
than 20 mV p-p when either terminal is set at 20 V p-p and 
the other terminal is set to zero. 


lB 
Circuit biasing control current. 


lic 
See lOc. 


lo 
Output product current (kjIxly = 19), where kj = kR?/ Ri 


loc, lic 
Compensatory input and output currents required to correct 


unlinearity along the x axis. (Optional for low-level signal use.) 


Ix, ly 
Input currents to be multiplied. 
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k 
Voltage Scale Factor (determines the gain of the multiplier). 
k| 
Current Scale Factor (k|) = (R? /Ri)k. 
k adjust 


Scale-Factor Adjustment. 


Linearity 

“Linearity’’ indicates the degree of multiplier error (i.e. 
deviation from ‘‘straight-line’’ characteristics) along each of 
the four boundaries of the input x, y field. These boundaries 
are formed when one input is held at one of the two 
maximum values (10 volts or —10 volts) and the other input 
is swept through the voltage range. (See Contour Map for 
additional information.) 


Linearity Adjust 

An external circuit to provide vernier adjustment for 
optimum linearity. This control should be adjusted before 
adjusting the y-balance control. 


Linearity Balance Circuit (Low-Level) 
This circuit makes the multiplier’s transfer function linear for 
low-level x-input signals. 


Linearity Compensator 

Internal circuitry that converts input current into a non- 
linear voltage, a requisite for producing a linear output in the 
differential amplifiers of the multiplier circuit. 


Multiplier Circuitry 
Provides the product of the two input voltages. 


Multiplier Transfer Function 

This function mathematically describes the interaction of the 
two inputs and the resulting output signal. The basic transfer 
function for a multiplier is 


kK(Vx + Vxe) (Vy + Vye) = Vo + Voe 


where: k = k factor and represents the basic gain of the 
multiplier 

Vx, Vy = the external inputs to be multiplied 

Vo = the desired value of the product output signal 


Vxe, Vye = the “effective’’ errors that occur at the inputs 
of the multiplier and cause an output signal 
when either input is in a zero state. 


= the error voltage that develops at the output of 
the multiplier 


Voe 


DC correction factors are added to the multiplier inputs and 
output to compensate for the errors and offset variations. A 
complex linearity error term appears in the transfer function; 
however, this term is not included in the above equation for 
the purpose of clarity. 
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OPERATING CONSIDERATIONS 


Operation of a Multiplier 


A multiplier is, essentially, a gain-controlled amplifier (See 
Fig. 13) that multiplies the input signal (Vx) with the 
external gain controlling signal (Vy) to produce the resultant 
output (V,). The gain is externally adjustable by a coef- 
ficient (k). Stated simply, a multiplier produces an output 
voltage that is the linear product of two input voltages. 


92CS-19656 


Fig.13—Gain-controlled amplifier. 


The basic multiplier, shown in Fig. 14a, is a two-quadrant 
multiplier. The input signal (Vx) may have either a positive 
or negative polarity whereas, the external gain-controlling 
signal (Vy) must be positive and greater than the base-to- 
emitter voltage (Fig. 14b). The output current (14-12) of the 
differential amplifier, comprised of transistors Q1 and Q2, is 
related to both the input signal (Vy) and the current source 
(1). Since the current source (I) is related to the gain 
controlling signal (Vy) the output current (11-12), therefore, 
is related to both Vx and Vy. 


(b) 


92CS- 19658 


92CS-19657 a 
b) Multiplier functional 


a) Basic circuit. 
Fig.14—Two-quadrant mul/tiplier. 
This relationship is essentially non-linear; thus an appro- 


priate linearization circuit must be provided in the input 
stage to achieve the following linear relationship: 


lq -lg =k’ Vy Vy 


where k’ is a constant 


(Eq. 1) 
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only in shaded region. 
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Figure 15 shows a typical arrangement of three differential 
amplifiers to form a four-quadrant multiplier. This arrange- 
ment incorporates the operating principles of the two- 
quadrant multiplier, but, in addition, it permits both of the 
input signals (Vx and Vy) to have positive or negative 
polarities (or zero). When either input is zero, the output 
current (11 —12) must, theoretically, be zero as is shown by 
the following: 


1. Assume Vy =O, 

then i1 = ig and i3 = i4 

therefore i1+iq = i2ti3. 

Since 11 = i4+i4 and I9 = igti3z, 

then 14 = I2. 

This equality is independent of Vy 
2. Now assume Vy = O, 

then i5 = ig. 

Sine i5 = i1+i2 and ig = i3ti4g, 

then i4+i2 = i3+iq. 

Since i4 = 13 and i2 = iq 

then i4+i4 = i3ti2. 

Therefore 141 = I9. 

This equality is independent of Vx. 


CURRENT 
SOURCE 


92CS-19655 


Fig.15—Basic four-quadrant multiplier. 


The multiplying operation discussed in the previous section 
applies when neither Vy nor Vy is zero. The output current 
(17-12) then satisfies Equation 1, 


I4-l2 = K'VxVy. 


CA3091D 


The multiplying action of the four-quadrant multiplier is 
dependent on current unbalance in the three differential 
amplifiers. Ideally, the multiplying operation should not 
occur if either Vx or Vy is O. However, in practical 
applications slight current unbalances do exist. It is neces- 
sary, therefore, to null out such unbalances with external 
potentiometers prior to operation. 


TYPICAL OPERATING CONSIDERATIONS 


The RCA-CA3091D, shown in Fig. 2, is a four-quadrant 
multiplier that incorporates the basic multiplier principle, 
previously discussed in ‘Operation of a Multiplier’’. Because 
the design of this multiplier is based on the multiplication of 
two input currents to produce an output current it is 
necessary to convert the input voltages to input currents and 
the output current to an output voltage by inserting resistors 
at both input and output terminals. Fig. 1 shows the 
four-quadrant multiplier with its peripheral circuitry for 
nulling current unbalances. 


The Bias Current (ljp) at Term. 3 sets the operating current 
level for the entire multiplier circuit by means of a 
current-source circuit. Therefore, it is essential that this bias 
current level remain constant under all operating conditions. 
To maintain this steady state, a temperature compensated 
zener diode is provided on the chip and connected to the 
Reference Voltage (Term.6). 


Linearity of the differential amplifier transconductance 
function is accomplished by linearity compensators as shown 
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in Fig. 1. To correct low-level signal unbalances that may 
occur between Differential Amplifiers A and B, an external 
potentiometer is connected to Terminals 7 and 8 (See Fig. 
1). The Current Converter circuit, which consists of a set of 
current mirrors, supplies the output current (17 —19). It is 
important that circuit unbalances be corrected prior to 
operation. Table | describes the alignment procedures for 
correcting these unbalances. 


A multifunctional circuit board (Figs. 16 and 17) is available 
for performing the four basic applications, such as, multi- 
plying, dividing, squaring and taking the square root. 


When the CA3091D is used as a multiplier (Fig. 18) or as a 
squarer (Fig. 18) only the basic pheripheral circuitry on the 
multifunctional circuit board is utilized and the general- 
purpose operational amplifier (CA3741T) is disabled from 
operation. Follow the ac alignment procedures for these two 
applications before operating the circuit. 


When the CA3091D is used as a divider (Fig. 20), the 
operational amplifier is required in order to provide the 
proper negative feedback. The limitations for operation as a 
divider are that O<Vy< 10V and —10V< Vz < 10V. Note, 
the range of Vy is limited to the positive polarity; if Vy was 
permitted to go negative, the feedback loop would go 
positive and, thereby, create an unstable operating condition. 


Alignment of the divider (Fig. 19) differs from multiplier and 
squarer alignment because of the additional variances intro- 
duced by the operational amplifier. A coupling capacitor is 


Table | 
AC Alignment Procedures For CA3091D, Four-Quadrant Multiplier 


(Refer to Fig. 16, for circuit pertaining to following alignment procedures.) 


Voltage Setting cueeal Test 


Equipment 


Adjust 
- Used 


x Balance 
Linearity 


y Balance AC VM 


Zero DC VM 
Output 


Rx AC/DC VM 


Set all potentiometers to center of range. 
Adjust for a minimum reading. 
Adjust for a minimum reading. 


Repeat Steps 1 and 2 until no further improvement 
is noted. 


Adjust for a minimum reading. 


Adjust for zero output. 


Adjust for Vein / 10 at the output. 


Check multiplier for alignment in all four quadrants. 


ViM  — Is the maximum AC swing of the sine wave that will be applied to the multiplier. A 20-volt p-p value is the nominal maximum swing 


of the AC sine wave with input resistors of 50 kilohms. 


Vmip — An AC or DC voltage that approximately satisfies the equation Vaqip = Vim/ J 2. For example, if a 50-kilohm resistor is used with 


a 7-volt input, then Ry should be adjusted for a 4.9-volt output. 
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provided at the output of the divider alignment circuit in 
order to separate the ac signal from the dc signal and, thus, 
avoid interaction between the calibrating potentiometers. 


The alignment procedure for the square-rooter function (Fig. 
21) is identical to the alignment procedure for the divider 
function. The input voltage range is limited toO < Vj < 
10V. This limitation is necessary in order to prevent the 
output voltage (Vo) from latching to the negative output 
saturation voltage of the operational amplifier. Table II de- 
scribes the divider alignment procedure. 


x—- BALANCE 
50k Vt=I5VO Ov7=-15V 
V~=-IBVQ QC) vt =I5V 
lO k 330k 
680k 91k 
50k 
1% 
©) 
x Vrer| toc 
CA3091D 
CMC MOMOMC MONO 
IM 
()V+=15V 
680k 22k V-=-I5Vy vtsi5v << 990k 
©) O 
V t=15V V7=-I5V SOk y-=-I5V Vt=I5V 
Oo 4 33k ZERO e 
Sok S50 gure Sok 
y- BALANCE FACTOR = LINEARITY 
ADJUST 


[eo @ gfelele 2 y* 


SAMPLE-BOARD TERMINAL 
CONNECTIONS FOR 
MULTIPLIER, SQUARER, 
DIVIDER,AND SQUARE 
ROOTER 


* RCA-CA374IT IS A 
GENERAL- PURPOSE 
OPERATIONAL AMPLIFIER 
WITH INTERNAL PHASE 
COMPENSATION. 


RESISTANCE VALUES 
ARE IN OHMS 


92CS-19547 


Fig.16—Typical multifunction circuit arrangement utilizing 


the CA3091D and CA3741T. 


CA3091D 


392kQ2 SOkQ POT. IMQ  68IkQ 221k 


50 kQ POT. 
a 50 kQ POT. 
50 kQ POT. 
10 kQ 
50 kQ POT. 
CA3091D ~e 
V7=-I5V 
9.09 ka 
INSI4 
51 ka 
GND. 
CA374IT 
681kQ 
VtzI5V 
GND. 
51kQ 
a) Foil side. 
221k2 68IkQ IMQ  S5O0kN POT 392k 
\ \ | Z 
; £ 
kQ POT. 
me : TS 332 kD 
— + oe s a ——— 10 kn 
50 kQ POT. ~sasd 
50 kQ POT. be Se 
F —— 9.09 kQ 
a z= 
i een he 
~ ’ a —CA3741T 
a ae | 
.. , . Tis kQ 
a 51 ka 
vt=15 yom” | 
GND. 


Op Vo O O INSII4 Ve D Vy ot 


b) Component side. 
Fig.17—Photographs of a printed-circuit board for mul!ti- 


function applications (multiplier, squarer, divider, 
square rooter) utilizing the CA3091D and CA3741T. 


Table 11 —— Divider Alignment Procedure 


Test 
Equipment 
Used 


Output 
Coupling 


_ Set all potentiometers to center of range. 


Ozero Adjust for minimum reading. 


Xbalance Adjust for OV dc output. 


Ybalance Adjust for minimum reading. 


Kadjust Adjust for 10 V dc output. 
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CONNECT Vx AND Vy 


TERMINALS FOR SQUARER 
OPERATION 


x - VOLTAGE © 
INPUT 


OVE V, $IOVE 


-VOLTA 
st GEO -IOV< Vo<IOV 
*SEE FIG. 11 FOR 
PERIPHERAL 
CIRCUITRY 


-lOV< Vv, <IOVO) 


y 


a) Circuit arrangement for multiplier or squarer operation. 
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92CS-19660 
VI Vo 


c) Terminal connections for squarer operation. 


Fig.18—Multifunction circuit-board arrangement with terminal connections for multiplier and squarer operation. 


Vo 
(DC COUPLED) 


CA3091D AND ge 
y_| PERIPHERAL OV 
y| CIRCUITRY * y 
Vy 
Vo 
-I5V) 10k (AC 
COUPLED) 


Vz | = ——s 
* SEE FIG. 11 FOR PERIPHERAL CIRCUITRY 92CS-19653 


Fig.19—(a) Divider alignment circuit. 


OQ vt=i5v 


4OV<V, sIOVO 


“10S Vo < !10V 


ia, 


a4 k Vy 


* SEE FIG.II FOR 
PERIPHERAL 
CIRCUITRY 


Vy 
O<v) <I0V O 


Vv 


CA3091D 
WITH 
PERIPHERAL 
CIRCUITRY * 


V, 92CS-19659 


b) Terminal connections for divider operation. 


Fig.20—Multifunction circuit-board arrangement with ter- 
minal connections for divider operation. 
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TO 

GENERATOR] 9v p-p 
abe! DIVIDER 
= 92CS-19654 


Fig.19—(b) Circuit to provide offset ac signal for use in 
divider alignment procedure. 


*SEE FIG.II FOR 
PERIPHERAL 
CIRCUITRY 


a) Circuit arrangement for square-rooter operation. 


* y7=-I5V 


G 
Yolk Vv Ol 


92CS- 19661 


Vo Vr 


b) Terminal connections for square-rooter operation. 


Fig.21—Multifunction circuit-board arrangement with ter- 
minal connections for square-rooter operation. 
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RS 


Solid State 
Division 


Features 


14-Lead Dual-In-Line 
Ceramic Package 


Fast overload recovery time: 


Linear Integrated Circuits 


Monolithic Silicon 


CA1541D 


Dual-iInput Memory Sense Amplifier 


= Complete dual input core memory sense amplifier 


= Two available outputs: —Saturated logic output 


—Linear output (positive output for either polarity input) 


Nominal threshold voltage: 17 mV 
Adjustable threshold: 10 to 35 mV 
Low threshold uncertainty range: +3 mV 


—Differential-Mode: 15 ns typ. 
—Common-Mode: 30 ns typ. 


@ Independent channel gate and strobe terminals compatible with 
saturated logic levels 


=# Suitable for core memories having cycle times > 0.4 us 


= Input offset voltage: 6 mV max. 


RCA-CA1541D*, a monolithic silicon integrated circuit, is a 
dual-input memory sense amplifier intended for core memory 
applications. 


The sense amplifier, consisting of two differential input 
amplifiers, a common second stage amplifier, and an output 
logic gate (See Fig. 1), converts low-level core-memory ‘’1” 
pulses to saturated logic-level output pulses. Either one of 
the input amplifiers may be gated ON with a saturated 
logic signal so that an incoming ‘’1’" pulse of positive or 
negative polarity can be detected from either of two sense 
lines. 
"A" AMPLIFIER 


DIFFERENTIAL 
INPUT 


"A" INPUT 


AMPLIFIER 


"A" INPUT 
GATE 


"B' AMPLIFIER hon 
DIFFERENTIAL B" INPUT 
INPUT AMPLIFIER 


"B" INPUT 
GATE 


ADJUST | 


The CA1541D features an external switching threshold 
adjustment, plus its gate and strobe inputs are compatible 
with saturated logic levels. The sense amplifier is suitable for 
Operation with core memories having cycle times equal to or 
greater than 0.4 us and is unilaterally interchangeable with 
industry types 1541L and 1441. 


The CA1541D is supplied in 14-lead dual-in-line ceramic 
package and is rated for operation over the full military 
temperature range of —55°9C to +1250C. 


*Formerly Developmental Type T.45820. 


LOGIC 
LINEAR 

GATE 
ouTPuTC) (4) GATE. 


OUTPUT 
GATE 


THRESHOLD(]3) = (2) STROBE 


UT 


92CS-19390 


Fig. 1 — Functional block diagram of the CA1541D. 
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MAXIMUM RATINGS, Absolute Maximum Values, at Ta = 25°C 
Except for Differential Input Voltage, all voltages are measured with respect to ground (Term. 8). 


DC Supply Voltage: 


ee a a a rs +10 V 

YW Cth Fh 6k O68 6G Sw RE TE ORE RMD HE dea R —10 V 
Differential Input Voltage... ee ew ew eee we een +5 V 
Common-Mode Input Voltage ...........0 202 eee ee ee eee +5 V 
“A or "B"-Gate Input Voltase® . 2c cicadas wvaeeresavacuas V- to vt 
Strobe Terminal Voltage .-... 2... ee ee ee V- to +6V 
Output Terminal Load Curent «4.ckars kv eae ea Be cawe ein +25 mA. 


Device Dissipation: 


Up te Ta = FE° ce we ee eee wee 750 mW 

Roo TA FRC sk ee die CER ee Ke Derate Linearly 8 mW/°C 
Ambient Temperature Range: 

OPeraning cnc ce neve us ewe ena ae weaw nia en iaener —55 to +125 °C 

BINGGS cc ue ei seen cee dE CRESTED HOEK RHEE Se eR —65 to +150 °C 


Lead Temperature (during soldering): 
At distance not less than 1/32 inch (0.79 mm) from 5 
case for 10 seconds max.  ........-c cece eee e eee eee eee eee +265 C 


* Note: The ‘‘A” or ‘‘B’’-Gate Input Voltage is also referred to, as the Channel-Gate Input Voltage. 


2) vt LINEAR LOGIC GATE 
OUTPUT INPUT 


Ri R33 
3.4k h7Sk 
Q17 18 : 
- 34 R 
z as 2 . 
2 3 6k 
ia [TR 
2 0 
"A" AMPLIFIER © 
DIFFERENTIAL La Q20 De Logic 
INPUT (4) D3 OUTPUT 
- EG 
"B" AMPLIFIER® 
DIFFERENTIAL Dio 
INPUT (5) Q22 
R4 R5 R9 
40 40 40 


"a" INPUT (11) Ril 
R6 4 


GND. 
"B" INPUT (10) @) 
GATE D| R32 (2) 
k 
STROBE 
INPUT 
Rg RESISTANCE VALUES ARE 
IN OHMS 
3.44k 


SUBSTRATE CONNECTED TO 
TERMINAL 7(V~) 
fF) v~ THRESHOLD 

ADJUST 


92CL-19391 


Fig. 2 — Schematic diagram of the CA15417D. 
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ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS 


Typical 
iSTI SYMBOLS als bioe pee ee LIMITS UNITS 
CHARACTERISTICS Circuit —5V + 1%, (unless teristics F 
(Term. 13) indicated 
Fig. 


Static (DC) Characteristics 
Power Dissipation 
Input Offset Current 


Input Bias Current: 
TA= 25°C 
TA= —55°C 


Output Voltage: 
High 


Ta = 125°C 


Strobe Load Current 


Strobe Reverse Current: 
TA = 25°C 
Ta = 125°C 


Input Gate Load Current 


Input Gate Reverse Current: 
Ta = 25°C 
Ta = 125°C 

Switching Characteristics 


Input Threshold Voltage: 
Ta = 25°C 
Ta = —55 to 125°C 


Input Offset Voltage 


Input Gate Voltage: 
High 
Low 
Common-Mode Range: 
Input Gate High 
Input Gate Low 


Differential-Mode Range: 
Input Gate High 
Input Gate Low 


Propagation Delay: 
Input to Amplifier Output V3 = 25 mV (pulsed), 


Input to Output Vi2=2V 


V5 =Va~ V5 = Vo= G. 
V12 = 2V (pulsed) 


Strobe to Output 


Gate Input to Amplifier Output V11 = 2V (pulsed) 


Gate Input to Amplifier Input V3 =25mvV 


Common-Mode Recovery Time: 
Input Gate High 
Input Gate Low 


Differential-Mode 

Recovery Time: 
Input Gate High V3 = V5 = 400 mV 
Input Gate Low 


Note: A section on Terms, Symbols, and Definitions covering the items shown in the Electrical Characteristics Chart is shown on Pages 7 and 8. 
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INPUT SIGNAL 


CHANNEL 
GATE 
INPUT 


AMPLIFIER 
OUTPUT 
STROBE INPUT 


th ss 

/\ AMPLIFIER 

OUTPUT AT 

2 
OUTPUT 


TIME-50ns/DIV, 


92CS-19392 


Fig. 3 — Typical operational wave forms. 


vt=5v 


92CS—19393 —— 92CS-19394 
Fig. 4 — Input bias (1;p) and input-offset current (1;Q) Fig. 5 — Test circuit for measurement of low (Vg, ) and 
test circuit. high (Voy) output voltage levels. 
tr=lO ns 
vt=5v 
Vv. A 8 
input |” 20% 
PULSE 50% AMPLIFIER 
OUTPUT 
Ov THRESHOLD TO SCOPE 
WAVEFORMS 
3) 
4.9V S12 
OUTPUT | 
aT TERM 9 oa a 40-dB 2 = 
= 509 | ¥ 994 
: ATTEN- GATE 
ein UATOR ob =) OUTPUT 
tr=10 ns @ be} "5 Ssio TO SCOPE 
2.5V x 
fin _L 
= 510 
PROPAGATION 
AMPLIFIER DEL at 
OUTPUT 50% | WAVEFORMS 
AT TERM. | to ein IkQ 
NOTE | :VTH= 700 A 
OUTPUT ISV NOTE 2: S2IN"a" V*=5V 
AT TERM. 9 WHEN | IN "a" = 
So IN sl 
WHEN S2 IN "b" 
92CM-—19395 


Fig. 6 — Threshold propagation delay, gate and input-offset test circuit with 
associated pulse wave forms. 
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DC SUPPLY VOLTAGE (VtVv-)=+5V 


INPUT THRESHOLD VOLTAGE (VTH)—mv 


=50 =25 O 25 50 75 100 125 
AMBIENT TEMPERATURE (Ta)—°C 


Fig. 7a — Input Vry vs. Ty. 


THRESHOLD ADJUST VOLTAGE [VTH (ADU) ]=-5V 
AMBIENT TEMPERATURE (Ta)=25°C 


INPUT THRESHOLD VOLTAGE (VTH) —mv 


NEGATIVE DC SUPPLY VOLTS (V7) 


92CS-19398 


Fig. 7c — Input Vry vs V-. 


VOM tr AND tts25ns 


10% 


OUTPUT (FOR INPUT 
LESS THAN COMMON- 
MODE INPUT RANGE ) 


OUTPUT (FOR INPUT 
GREATER THAN COMMON- 
MODE INPUT RANGE) 


2|100mvV 


CA1541D 


INPUT THRESHOLD VOLTAGE (VTH)—mvV 


-3 -35 -4 -45 -5 -55 -6 -65 -7 
THRESHOLD ADJUST VOLTAGE [VTH (ADJ.)] —v 


. 92CS-19397 
Fig. 7b — Input Vry vs. Vey (ADS) 


THRESHOLD ADJUST VOLTAGE [VTH(ADJ.)] =-5 V 


309|DC SUPPLY VOLTAGE (VtV~)=+5V 
AMBIENT TEMPERATURE (Ta) = 25°C 


=> 
E 
<r 
= 
> 
lu 
oO 
<x 
ed 
w= 
oO 
> 
j=) 
=J 
oO 
<= 
n 
WJ 
a 
pe 
(= 
(= 
= 
a 
2 


O 50 100 150 200 250 300 
INPUT PULSE WIDTH (tp)—ns 
92CS-19399 
Fig. 7d — Input Vry vs. input pulse width. 
AMPLIFIER OUTPUT 
Ovt=5v TO SCOPE 


92CM-19400 


Fig. 8 — Common-mode input range test circuit with 
associated pulse wave forms. 
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vt=5V 
O 
+ 400 mV 
OVERLOAD tr or tf ® 25 ns (2) o Buea 
ia 0.01 TO SCOPE 
9 — 10% 10% 
STROBE 
+VTH a GEN. 
INPUT GEN. wai V=2V 
fo) O = 
t=5 to |Ons 
m as 
VTH OUTPU 
ao GEN. TO SCOPE 
7) — 
| 9 ia IkaS = Sika 
oO b 
OVERLOAD 
GEN. d 
+400 mv yen y 
92CM-1940I 


Fig. 9 — Differential-mode input range and recovery test circuit with 


associated pulse wave forms. 


DC SUPPLY VOLTAGE (vt,v7)=4+5V 
THRESHOLD ADJUST VOLTAGE [VTH (ADu.)]=-5 Vv 
AMBIENT TEMPERATURE (Ta)=25°C 


> 
| 
=. 
5 
o 2 V STROBE 
~ INPUT tp =lOns 
a 1.5 vf \ 
rs 1@) 
| | 
oO 
> 
be 
PY 4.9 V 
= 
r= OUTPUT ian 
PULSE L_oy 
—wil So 
-40 -30 -20 -10 (@) 10 20 30 40 92CS-19403 
INPUT VOLTAGE (e;y)— mv . a ‘ ; 
weesni0euE Fig. 11 — Strobe to output test circuit with associated 
Fig. 10 — Input-output transfer characteristics. pulse wave-forms. 
AMPLIFIER 
vt=5y OUTPUT 
O TO SCOPE 
2V ool 2V 
tp=lOns pF O 
care 2) OM ® @® 
INPU 
0 mo 
(TERM. 10 
OR 11) los le 
| 4 Ssia 6) 
25mV__ tr=lOns | obs = 
AMPLIFIER Y S) QUTBUT 
INPUT ein? >6 51 TO SCOPE 
(@) = 
Ieee 3,4,5 feet. (6) 
Gl 51.2 (10) (11) (8) 7“ (13) 


\| 
| 
pO 


AMPLIFIER GATE ’ 
OUTPUT PULSE 
GEN. 


(TERM. 1) 


NOTE: So IN "a" POSITION WHEN S, IN EJTHER "o' POSITION 
So IN "b' POSITION WHEN S; IN EITHER "b' POSITION 


Fig. 12 — Gate input to amplifier input (tg 1) test circuit 
with associated pulse wave forms. 
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2Vv 


50 % 


'GA 
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AMPLIFIER 
V*=5V OUTPUT 
TO SCOPE 


92CS-19405 


Fig. 13 — Gate input to amplifier output (tg y) with 
associated pulse wave forms. 
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CIN 
(TERM. IO 
OR 11) 
®ouT 
(TERM. 14) 
TERMS 


*Input Bias Current 


Channel Gate Lead Current 


Channel Gate Reverse Current 


*Input Offset Current 


Strobe Load Current 


Strobe Reverse Current 
*Power Dissipation 


Common-Mode Recovery Time 


Differential Recovery Time 


Minimum Time Between Channel Gate 
Input and Signal Input 


Propagation Delay — 
Channel Gate Input to Amplifier Output 


Propagation Delay — 
Input to Amplifier Output 


Propagation Delay — 
Input to Output 


SYMBOLS 


‘DR 


tGI 


'GA 


tA 


10 


Terms, Symbols, and Definitions continued on next page. 
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TERMS, SYMBOLS, AND DEFINITIONS 


DEFINITIONS 


The average input current defined as (I3+lqt+l5+lg)/4. 


The amount of current drain from the circuit when the channel 
gate input (Term. 10 or 11) is grounded. 


The leakage current when the channel gate input (Term. 10 or 11) 
is high. 


The difference between amplifier input current values }i3—I4| or 
lis—tg| - 


The amount of current drain from the circuit when the strobe 
terminal is grounded. 


The leakage current when the strobe input is high. 
The amount of power dissipated in the unit. 


The time required for the voltage at Term. 14 to be within 100 mV. 
of the DC value (after overshoot or ringing) as referenced to the 
10% point of the trailing edge of a common mode overload signal. 


The time required for the device to recover from the specified differ- 
ential input prior to strobe enable as referenced to the 10% point of 
the trailing edge of an input pulse. The device is considered recovered 
when the threshold with the overload signal applied is within 1.0 
mV of the threshold with no overload input. 


The minimum time between 50% point of channel gate input (Term. 
10 or 11) and 50% point of signal input (Terms, 3, 4, 5, or 6) that 
still allows a full width signal at amplifier output. 


The time required for the amplifier output at Term 1 to reach 50% 
of its final value as referenced to 50% of the input gate pulse at 
Term. 10 or 11 (amplifier input = 25 mV DC). 


The time required for the amplifier output pulse at Term. 1 to 
achieve 50% of its final value referenced to 50% of the input pulse 
at Terms. 3 and 4 or 5 and 6. 


The time required for the gate output pulse at Term. 9 to reach 
the 1.5-volt level as referenced to 50% of the input at Terms. 3 and 
4 or 5 and 6. 
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TERMS, SYMBOLS, AND DEFINITIONS — cont'd 


TERMS 


Strobe Propagation Delay to Output 


Maximum Common-Mode Input Range 


Maximum Differential Input Range — 
Gate Input High 


Maximum Differential Input Range — 
Gate Input Low 


Channel Gate Input Voltage High 


Channel Gate Input Voltage Low 


Input Offset Voltage 
*Output Voltage High 


*Output Voltage Low 


Input Threshold 


* Standard JEDEC Term, Symbol, and Definition 


BASE PLANE 

| " 
SEATING PLANE \_ ma | 
GAUGE PLANE Ay 


L2 


INDEX AREA 


BOTTOM VIEW 


SYMBOLS 


tso 


VicR 


VDH 


VGH 


VGL 


Vio 
VOH 


VOL 


VTH 
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DEFINITIONS 


The time required for the output pulse at Term. 9 to reach the 1.5- 
volt level as referenced to the 1.5-volt level of the strobe input 
at Term. 12. 


The common-mode input voltage which causes the output voltage 
level of the amplifier to decrease by 100 mV. (This is independent 


of the channel gate input level.) 


The differential input signal which causes the input stage to begin 
saturation. 


The differential input signal which causes the output voltage level of 
the amplifier to decrease by 100 mV. 


The gate pulse amplitude that allows the amplifier output pulse to 
just reach 100% of its final value. (Amplifier input is set at 25 mV DC). 


The gate pulse amplitude that allows the amplifier output to just 
reach a 100-mV level. (Amplifier input is set at 25 mV DC). 


The difference in V~y between inputs at Terms. 3 and 4 or 5 and 6. 
The high-level output voltage when the output gate is turned off. 


The low-level output voltage when the output gate is saturated 
and the output sink current is 10 mA. 


The input pulse amplitude at Terms. 3, 4, 5, or 6 that causes the 
Output gate to just reach the low-level output voltage (Vo ). 


DIMENSIONAL OUTLINE 
14-Lead Dual-In-Line Ceramic Package JEDEC MO-001-AD 


a aly 


402 


.120 160 
020 -065 


.050 .065 
.008 012 


NOTES: 
1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 
2. Leads within .005"' (.12 mm) radius of True Position (TP) at gauge 


plane with maximum material condition and unit installed. 
3. eg applies in zone Lz when unit installed. 
4. Gd applies to spread leads prior to installation. 
92SS-441IRI 5. N is the maximum quantity of lead positions. 
6 


Nj] is the quantity of allowable missing leads. 
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CD2500E 
CD2501E 
CD2502E 
CD 2503E 


BCD to 7-Segment 


Decoder-Drivers 


RCA CD2500E series 7-Segment Decoder-Drivers are 
monolithic MSI integrated circuits which decode BCD 
(8-4-2-1 code) inputs to 7-line outputs representing a de- 
cimal number from 0) to 9 on 7-segment incandescent dis- 
play devices. 

RCA CD2500E and CD2501E are 30 mA per-output-line 
devices designed for use with incandescent display de- 
vices such as the RCA DR2000 and DR2010. The 
CD2500E, in addition to the outputs for the 7-segment 
display device, has a decimal point output; the CD2501E 
also has a special-feature, a terminal to provide for rip- 
ple blanking output and intensity control input. The rip- 
ple blanking output blanks out all non-significant zeroes 
in the numerical display. The ripple blanking output ter- 
minal is also available for use as an intensity control 
input from an external variable pulse-width control source, 
as shown in Fig. 7. 


RCA CD2502E and CD2503E are 80 mA-per-line ver- 
sions of the CD2500E and CD2501E, respectively, and 
are designed for use with high-current lamps and relays. 


RCA CD2500E series devices are supplied in 16-lead 
dual in-line plastic packages which can be used over the 
operating temperature range of 0°C to + 75°C. 


FEATURES: 

e High current sinking capability 
for direct display driving 

@ Intensity control provision 


@ BCD inputs are compatible with commercially avail- 


able DTL & TTL devices 
e@ Lamp test provision 
e 5V power supply 
e Clamp diodes on all inputs 
e Lamp supply up to +8 volts 


Monolithic Silicon 


30mA and 80mA/Segment 
DECODER-DRIVERS 
For Use With 
Low-Voltage Digital 
Display Devices, 
Lamps, and Relays 


DP, - Decimal Point Output 
DP, - Decimal Point Input 


DP, must be supplied from an 
external source 

CD2500E and CD2502E per- 
form the inverter-driver funct- 
ion necessary to energize the 
decimal point filament in the 
display device. 


2 a4N77 


Fig. 1-CD2500E and CD2502E (with decimal point) 


b c d e 


no" n° ns 


Voc f g 


16 o's o'4 ns 


RBo = Ripple-Blanking Output 
& Intensity Control Input 
RB, = Ripple-Blanking Input 


> Ik Us Ue Ur Ue 


| 2 


B C L/y RBo RBI D-  A_ GNO 
@ Ripple blanking capability eeasaes 
e Decimal point output a 
@ Over-range detection (automatic blanking of display Fig. 2-CD2501E and CD2503E (with ripple blanking 
device when BCD input > 9) and intensity control provision) 
11-73 
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ABSOLUTE MAXIMUM RATINGS at 25°C unless otherwise specified: 


Power Supply Voltage: 
Continuous (0°C to + 75°C) .....2--2- -0.5 to+5.5 V 
Pulsed (duration 1 second)........... -0.5to +8V 
Input Voltage .csceswasnassetwmessess ~0.5 to 4+5,5 V 
Output Voltage (open collector transistor) .. -0.5to +8 V 
Operating Temperature Range ........-- O°C to +75°C 
Storage Temperature Range. . see eee e 0 65°C to + 150°C 


Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. .............. +265°C 


ELECTRICAL CHARACTERISTICS at Ambient Temperature (T,) Indicated 


MEASUREMENT TEST + 25°C 
CHARACTERISTICS |SYMBOLS 
TERMINALS CONDITIONS MAX.| MIN. | TYP. | MAX. 
Input High Voltage 
Ground all other inputs , 
Input Low Voltage V 1, 2, 5, 65:8 7 
IL Input low threshold voltage 
(Logic 0) 3 
L, 2; Se 6; & 7 
' CD2501E 
CD2503E 
, CD2500E 
: CD2502E 
IL 1, 2, 5,6, &7 
; CD2501E 
CD2503E 
‘ CD2500E 
CD2502E 
1,2,5,6,&7 Terminal 3 


oO 
=) 
am) 
+ 
on 
4 
x] O 
c 
= 


So. 

> © 

on wo : 
a 


<a 


oO 
nN 
i=) 


Oo Oo 
> Cc 
ow 


(Logic 1) 


<a 


-1, 


fo) 
| 

_ 

[op] 


| 
— 
j=) 
° 
=) 
3 
= 


| 
— 
Oo ° 
S 
Te 
& oO 
| 
sm e 
> 
i 
3 
a 


Input Forward 
Current 


Ve =0.45V 


Ve = 0 
Terminal 3 
only 


Input Reverse 
Current 


E= 


CD2500E 


9 thru 15 
‘ CD2501E 
and 4 of CD2500E 


cp2501E | Yoo = 5-25, lor = 3.2mA 


4 
{ CD2503E 


CD2502E 
9 thru 15 
CD2503E 


and 4 of CD2502E 


Output Low Voltage VoL 


Vec = 4,75, loL =2.82mA 


0 


Co oO 
b 5 
ou [Sal 
oo 
w w 
Oo oO 
oo 
: > 
et 
oo 
> 
nan 
< 


on ° 
oO 
Ez 


oa . 
oO 
_ 


9 thru 15—All types 


CD2500E 
and 4 of { 


Output High Voltage CD2502E 


4-CD2501E, CD2503E |Vog = 4.75V, Igy =— 240nA | 2.4 


Power Supply CD2501E Vec = 5.0V 

Current Drain lor CD2503E ( Segment Output Currents =0) 
a CD2500E 

(Terminal 16) ae Terminal 3 Grounded 


RO 
> 


wn 

ra) 
ag 
‘bp 
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CD2500E—CD2503E 


BCD 
INPUTS 
=. _—,-00Oo0@-_ — 
7 © © © @ 


—— ye rs 


{ 
ts 
=< 
I) 
in 


ae, I eee ee O 
aa) BS (ee Se ae ee Se Eee 
\/ E_e== <a 
= aa: ar 
= ee a es eee ee 
«(4) ae a ey ee | 
jones — a 
a 2 ——— ae 
Ee Sa Ge) (| ee ee 
PEE 
a he ie a D 
2 
Gm i a O 
Ga Ee ee) eee ee ee) 
| Gams) Gey Gee (eee) ler Caer Ge 
! gakEE= a 
| pf 
| ae a, ae eee ee 
a Pe eT ee ee ee 
| 
EEE I | 
| Ha fdpi= 
= ne Ge ee] Gel ee 
paniass=ipe Oe 
; 2 a 
5 en ee (net 
: aoa 
oa fre || 7 
! | Ep 
(ETI Ee WE (Tee 
wna ace) [Pe TIT 
AND CD2502E INPUT OUTPUT t4 MUTE ATTA TTA TH EEE TEER TT 
CD250IE RIP BUNK RIP BL'NK JL 
AND CD2503E INPUT OUTPUT & 
INTENSITY e e e 
CONTROL 
INPUT 


@ FOR CD2500E AND CD2502E TYPES ONLY 
A FOR CD250IE AND CD2503E TYPES ONLY 


QO © YOY YO ®@ © W 
Wr 
DECODED OUTPUTS 

92CL-15740RI1 


Fig. 3-Logic diagram 


4k 


For Terminals 9 through 
15 and Terminal 4 of 
CD2500E and CD2502E 


only 


92SS- 4170 


For Terminal 4 of CD2501E and CD2503E. 


Transistor Q is ‘‘turned on’’ when BCD code equals 0 and = = 
Terminal 5 is at ‘*0 Level’’ (Grounded). When BCD code is 9255S - 4169 
between 0 and 9, transistor Q is ‘‘open’’. Diode A and trans- 

istor are ‘‘open’’ when BCD code is > 9. 


Fig. 5-Equivalent input circuit for terminals 1, 2, 
Fig. 4- Equivalent output circuits 5,6&7 
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: Fig. 6- Digital display device segment designation 
‘| b 
ao 
| c 
d 


TRUTH TABLE 


INPUT OUTPUT TUBE 
0 = Low Level 1 = High Level 0 = Filament Lit 1= Filament OUT DISPLAY 


Xx x xX x 


1) c d é€ f 
0 0 0 0 0 0 0 


eh 


© eB @a92o? 


© 
® 
© 
O 
O 
O 
O 
O 
O 
O_ 
| O 
oO 


X — Don't care (0 or 1 entry has no effect) DP, = Decimal Point Input 
LT = Lamp test DP, = Decimal Point Output 


RB, Ripple Blanking Input 
RB, Ripple Blanking Output 
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DECIMAL FRACTION 


WHOLE NUMBER 


ani 
MOST SIGNIFICANT LEAST SIGNIFICANT 
BIsiT = DIGIT 
SEE FIG. 8 
7 —~SEGMENT 7—SEGMENT 7—SEGMENT a 7 SEGMENT >) 7—SEGMENT 7 —SEGMENT 7—SEGMENT 
DISPLAY DISPLAY DISPLAY | DISPLAY DEVICE DISPLAY DISPLAY DISPLAY 
DEVICE DEVICE DEVICE \ WITH DECIMAL PT: DEVICE DEVICE DEVICE 
A acs --7 
TIAITA 
Vee Py tid a 
Leth 
f gabcde f gabcde f gabcde f gabcde fgabcde 
CD250IE CD2501E CD2501E CD2501E CD250IE 
ta tad Cad tao’ tao 
BCluaaDA BCNaeaDA BCjaaDA TNT 


PUSH 
mea UT UT 
LA MP: 

a 


li 
site ie ) 
ein kK ATAL 


[A 


a! 22 23 20 al 22 23 20 2! 22 23 20 if 23) [20 
INTENSITY CONTROL (VARIABLE BCD INPUTS 
PULSE -WIDTH-CONTROL SOURCE) 92CM-15763R1 


* Suppression of the non-significant zeroes (at both extremes 
of the display) is accomplished by grounding the RB, terminal 
of the devices associated with the most significant digit of the 
whole part of the number displayed and the least significant digit 
of the fractional portion of that number. 


@ Resistor pull-up output T2L, DTL, or RTL inverter. 


Fig. 7 - Typical ripple blanking and intensity control application diagram using RCA CD2501E 
and display devices DR2000 or equivalents (See Table A) 


Bt 


TABLE A 


7 SEGMENT INCANDESCENT 
DISPLAY DEVICE 


RCA DR 2010 OR EQUIV 


DISPLAY TYPE 
DEVICE OF CHARACTERISTICS 


TYPE DISPLAY 


Required Driving Current = 


DR2000 24 + 2mA per segment 


DR2010 0.6" Letter height 


TO DECIMAL- 
POINT -INPUT 


CONTROL 
SOURCE 


BCD-INPUTS 
92CS-1575I 
Fig. 8- Typical decimal point feature application 


diagram using RCA CD2500E and RCA display 
device DR2010 (or equivalent) 


407 


CD2500E—CD2503E 


DIMENSIONAL OUTLINE 
16-Lead Dual-In-Line Plastic Package 
JEDEC M0-001-AC 


BASE PLANE 


| A 
SEATING PLANE — wl f 


GAUGE PLANE 


Tz r@] 
a 92CM-15967 


| INCHES 
Twin | MAX [NOTE Tain] max _| 


: ; a 
014 .020 356 

, 
-008 .204 .304 
ms | 
: 7.62 8.25 


NOTES: 
1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 


2. Leads within .005’’ (.12 mm) radius of True Position (TP) at gauge 


plane with maximum material condition and unit installed. 
3. ey applies in zone L2 when unit installed. 
4. A applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 


6. N] is the quantity of allowable missing leads. 
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MR CBAL Digital Integrated Circuits 


Solid State CD2150 CD2152 
Division CD2151 CD2153 


ULTRA-HIGH-SPEED ECCSL4 GATES 
OR/NOR-Positive Logic 


Monolithic Silicon 


Each device in this series is comprised of a single monolithic silicon chip 
which includes the logic elements and a reference-threshold supply voltage. 


CD2150 DUAL FOUR-INPUT OR/NOR GATE 
Two gates, each having four inputs and two outputs (one OR and one NOR) 
CD2151 DUAL FOUR-INPUT OR/NOR GATE - With ‘‘Phantom OR’’ Output Capability 


Same as CD2150 except ‘‘NOR’’ output resistors eliminated to allow NOR outputs from these gates to be 
connected together and also combined with the outputs from any other CD2150-series gate to perform ‘‘Phantom 
OR’’ function. 


CD2152 EIGHT-INPUT OR/NOR GATE - With ‘‘Phantom OR’’-Output Capability 


One OR and one NOR output each with an available termination resistor. When resistors are not used outputs 
can be combined with outputs from any other CD2150-Series gate to perform ‘‘Phantom-OR”’ function. 


CD2153 QUADRUPLE TWO-INPUT NOR GATE - With ‘‘Phantom-OR’’ Output Capability 


Four gates, each having two inputs and one NOR output. Omission of terminating resistors at each output 
permits the outputs from these gates to be combined with the output from any other CD2150-series gate to 
perform ‘‘Phantom OR”’ function. 


Applications: 3rd Generation Business Computers. High-Speed Commercial, Industrial, and Scientific Computers. 


Features: @ inherent exceptionally high speed 
result of non-saturated transistor operation . . . tpd: 3.6 ns (fan-out 1 +10 pF) 7.3 ns (fan-out 6 +60 pF) 


®excellent noise immunity. .... +350 mV typical (40% of logic swing) 100% tested for +255 mV at 25°C 
@ capable of driving 100-ohm 
terminated transmission lines............. insures maximum signal transmission without distortion 
| | || ® emitter-follower low-impedance outputs................. permits large fan-out driving capability 
@constant power supply drain............... simplifies power distribution in equipment, minimizes 
power supply noise and ground lead noise 
® complementary OR/NOR outputs............... reduces number of gates, simplifies logic design 
i] || @ +10 to +60°C operating temperature range............... for commercial and industrial equipment 


© 14-lead hermetically sealed ceramic and metal flat package 


@ designed for maximum reliability.................. all-monolithic silicon epitaxial construction 
aluminum-to-aluminum ultra-sonic bonding 


e Associated Application Note, ICAN-5025 ‘‘Application of RCA CD2150, CD2151, and CD2152 Logic Gates’’ 


NAND Xo =A- B-C----. 


[ _& = et | LOGIC DIAGRAMS & EQUATIONS 
| - 5 . | PS SS SSS Sas SSS ea eS Se a | 
| co a | A 5 ‘ ! LOGIC VOLTAGE LEVEL GENERAL EQUATION 
i) 1 6 tc 
7 | oD wi HR OR X-=A+B+Ct---. 
EO! 10 | Cc id POSITIVE “gr = 48 . 
Se sy i 8 ONc | NOR X,-A+B+Ct---. 
| 60 lone 1D 
| Hom | tu 
; yr? = -1.6 AND X=A-B-C----. 
! ! NEGATIVE se()P" = -0.8 
\ 
y \ 
! \ 
| ' 
\ \ 
! \ 


IO M™MOODW p 


4 Emitter-coupled current-steered logic, pronounced ‘‘EXCEL’’. 
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SCHEMATIC DIAGRAMS 


Cb2150, CD2151* 
(a) 


2 


C) 
i 
Qg 
Rg 
30 


* CD2151 is identical with CD2150 except that Ry and Ry3 are eliminated (‘‘NOR’’ outputs are unterminated) . 


92CM- 14811 


(b) CD2152 


o— Pe Ae ke 


vy 


O4 O 9 O 


Fig.2 


3O 
92CM-13335 


92CM-14823 
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FUNCTIONAL DIAGRAMS 


CO2150 
co2isi* tL sree napicermiiersSanieaeneel SERRE: § 
GND 
r3 | 


4 2. 
-VEE 
a 


(b) 92CS-13328 


(a) 92CS - 13620 


‘CD2151 is identical with CD2150 except that CD2151 does not 
have resistors between Output Terminals 1 and 4 and Veg Terminal | => 14 


3 (see Schematic Diagrams: Figs. la and 1b). 


Pe —CS«YS 
BSOLUTE-MAXIMUM LIMITS: 

f —i*@zdéLN 
TORAGE-TEMPERATURE RANGE............ -55°C to +150°C P 

Fore toesiemen Sesceeetmee ih 
PERATING-TEMPERATURE RANGE......... +10°C to +60°C 
C SUPPLY VOLTAGE (BETWEEN TERMINALS 3AND 2).... -7 V ee 


EAD TEMPERATURE (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. ................04. +265°C 


92CS- 14812 


=RMINAL VOLTAGE AND/OR CURRENTS: 
CD2150, CD2151, CD2153 CD2152 


TERMINAL FUNCTION VOLTAGE CURRENT TERMINAL FUNCTION VOLTAGE CURRENT 
1 OUTPUT ed +15 mA OUTPUT 


+15 mA 
REFERENCE pls 
Vee +100mA 
—oureur | «YS ma TV “00 mA 
OUTPUT 
INPUT -5V,+2V +15 mA 


INPUT 5V,+2V +15 mA 
INPUT -3V,+2V +15 mA 


OUTPUT +15 mA 


r oureut. |= *'| 15m 


11 INPUT -5V,+2V +15 mA 
12 INPUT 5V,+2V +15 mA 
13 INPUT $3V,+2V +15 mA 


INPUT 5V,+2V 
INPUT SV, +2V 
INPUT 5V,+2V 
INPUT 5V,+2V +15 mA 
_L VOLTAGES REFERENCED TO TERMINAL No.2 OUTPUT a ee 


RECOMMENDED MAXIMUM OPERATING LIMITS (T, = +10° to + 60°C) 


INPUT -5V,+2V +15 mA 


ol oil mI oni ns] &| wl] PY 


_ 
> 


Terminal No.2 (GROUND)............ 0V 
Terminal No.3 03 ee ee ee -5.5 V 

All COPS cc ca ca meee ed Beate BOK a4 -0.65 V 

Each OUD 2. cme ee ee ew ee 8 HS connected to -1.68 V 


through 100 Q resistor 
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ELECTRICAL CHARACTERISTICS 


For Definitions and Symbols see JEDEC Format MED-1 (9/17/65) 
OPERATING CONDITIONS 


LIMITS 
CD2150 CD2151 
PARAMETERS SYMBOLS CD2152 CD2153 
etotet es 


Fan-In Per Gate CD2150 
CD2151 


CD2152 
CD2153 


Fan-Out Per Gate 
(Each output connected to 
-1.6 V + 5% through a 
100-{) resistor) 


Fan-Out Per Gate 
(without 100 ) termination) 


“Phantom-Or” Output 
Combinations 


STATIC CHARACTERISTICS at Ta =25°C, Vcc = OV, Veg =-5 V 


SYMBOLS] SPECIAL TEST CONDITIONS 


Outputs Unloaded 
VOUT“0"| Each output connected to 
-1.6 V through 100 {2 


Outputs Unloaded 4(c) 
VOUT“1"| Each output connected to 


LIMITS 


CD2150 CD2151 
CD2152 CD2153 


TYPICAL 
CHARACTERIS- 
TICS 
CURVES 


TEST 
CIRCUITS 


CHARACTERISTICS 
(For Definitions & Symbols see 
JEDEC Format MED-1 (9/17/65) 


“0” Output Voltage 


“1” Output Voltage 
-1.6 V through 100 {2 


ViN to each input (se- 
Maximum DC Input Current Ty y(max.) quentially)= -0.8 V 
VIN to each input (se- 
quentially) = -0.85 V 
twAv®@ 7 15 ns 


Noise Immunity (Vjn“1”) 


Vin to each input (se- 
quentially) = -1.53 V 
twAv® > 15 ns 


Noise Immunity (Vin“9”) 


8(b) 


pad 
Bear 
aac 


Vin to each 
input = -0.8 V 


Power Supply 


Current Drain IEE 


Pata fa 
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ELECTRICAL CHARACTERISTICS cont'd 
For Definitions and Symbols see JEDEC Format MED-1 (9/17/65) 


)YNAMIC CHARACTERISTICS at Ta = 25°C, Vcc = OV, VEE =-5 + 0.05 V 


N = NUMBER OF 

OUTPUT 
Cout = TOTAL 
OUTPUT CAPAC 


CHARACTERISTICS 


SYMBOLS 


ach CD2150 output may be combined with up to 9 
DZ151, €D2152, or COZ153 gate outputs, but not 
ith the output of another CD2150 gate. 


ach CD2151 NOR output may be combined with up to 
€02151, CD2152, or CD2153 gate outputs, and the 
utput of 1 Cb2150 gate. 


ach CD2152 output may be combined with up to 9 
D2151, €D2182, or CDZ1IS3 gate outputs, and the 
uipdt of 1 COZ1S0 gate. 


“0” Propagation Delay Time 


“1" Propagation Delay Time 


“0” Transition Delay Time 
“1” Transition Delay Time 
“0” Transition Time 


“1" Transition Time 


SPECIAL TEST 
CONDITIONS 


TEST 


TYPICAL 


LIMITS 


CIRCUITS CHARACTERIS- 
AND CD2150 CD2151 TICS 
LOADS | wavEFORMS } CD2152 CD2153 
ADDED 
ITANCE Typical 


N=6 


@ twAv 
A 


3(c,d,e) 


Pulse having duration tw Superimposed on VIN. 


CD2150—CD2153 


These "0" switching timesmay be improved by connecting 


each output. terminal to -1.6 V through a 100—{resis— 


tor. 


STATIC ELECTRICAL CHARACTERISTICS AND TEST SETUP 
“O” and “1” OUTPUT-VOL TAGE 5 vs TEMPERATURE 


iNIMUM ; 
4 Ne + + 
® ue SEeeeeee 
H SESEEESEESERSES 
PtH FEEEEEEEE EEE EE EEE 
ie ee 
aann Seressressare MAXIMUM 
Cre — 
sann 
I an 
: EE sacatt Hucarey 
as aa Si 
se ee srertestctts 
| H EEHEEEEEEEEEEEEEEEH sccaeecet x 
10 15 20 25 30 35 50 + +©55 60 10 15 20 25 30 35 40 45 50 55 
FREE—-AIR TEMPERATURE aw FREE-AIR TEMPERATURE (TFa)—°C 
(a) Outputs Unloaded 92CS —13432 (b) Outputs Loaded 92CS-13436 
IN ONE “0” and “1” OUTPUT-VOLTAGE LEVELS TEST SETUP 
| 1002 
a ee -1.6V 
~_jo0n $-O Note: When testing CD2151 in this circuit, 500-02 
resistors must be added from NOR Outputs 
; (Terminals No.1 & No.4) to —-5 V. 
ax ZERO 
When testing CD2152 in this circuit, connect 


‘¢ (Terminal No.2} =0 V 
‘E (Terminal No.3) =-5 V 


92CS-13627 


Fig.4 
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Terminal No.4 to Terminal No.5, and Terminal 


No.1 to Terminal No.14. 


When testing CD2153 in this circuit, 500-2 
resistors must be added from each output ( termi- 
nals Nos.1, 4, 9, and 10) to -5 V. 


O 
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STATIC ELECTRICAL CHARACTERISTICS 


TYPICAL TRANSFER & CROSSOVER CHARACTERISTICS vs TEMPERATURE 
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Fig.5 


AIR TEMPERATURE (Tea)—°C 
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FREE 
(c) Crossover Characteristics (Outputs Unloaded) 
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TRANSFER, CROSSOVER, AND INPUT CHARACTERISTICS 


STATIC ELECTRICAL CHARACTERISTICS AND TEST SETUPS 


TYPICAL INPUT CHARACTERISTICS 
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CURRENT DRAIN vs TEMPERATURE FOR CD2150 
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FREE-AIR TEMPERATURE (Tea) —°C 
(a) Characteristics 


CD2150—CD2153 


File No. 308 


STATIC ELECTRICAL CHARACTERISTICS AND TEST SETUPS 
CURRENT DRAIN vs TEMPERATURE FOR CD2151 
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-O8V -I6V -5V 
FREE-AIR TEMPERATURE (Te,)—°C 
92CS-13458RI 92CS-1346IRI 
(a) Characteristics Fig.9 (b) Test Setup 
CURRENT DRAIN vs TEMPERATURE FOR CD2152 
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CURRENT DRAIN (Igg) —mA 


-O8V -1.6V -5V 
io 615 =620.—i25 8 85HK_— 5 60 92CS-13433R 
FREE-AIR TEMPERATURE (Tp,)—°C (b) Test Setup 
92CS-13440RI 
(a) Characteristics Fig.10 


CURRENT DRAIN vs TEMPERATURE FOR CD2153 
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(a) Characteristics Fig.11 (b) Test Setup 
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“O" PROPAGATION DELAY TIME (tpg"o")—ns 
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TYPICAL DYNAMIC ELECTRICAL CHARACTERISTICS 
PROPAGATION DELAY TIMES AND SWITCHING TIMES vs TEMPERATURE 


CD2150—CD2153 


M=No. OF INPUT LOADS 


M=No. OF INPUT LOADS 


N=No. OF OUTPUT LOADS 


IOpF ADDED WITH EACH LOAD ttt 
pete t ttt pp pepe pene. 


N=No. OF OUTPUT LOADS 
1OpF ADDED WITH EACH LOAD 
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(a) “0” Propagation Delay Time (tpd40) 


M=No. OF INPUT LOADS 

N=No. OF OUTPUT LOADS 

1OpF ADDED WITH EACH LOAD 

INDICATED SWITCHING TIMES ARE BETWEEN 90% 
AND 10% POINTS OF OBSERVED WAVEFORM 


(b) “1” Propagation Delay Time (tpd1) 


M=No. OF INPUT LOADS 

N =No. OF OUTPUT LOADS 

1OpF ADDED WITH EACH LOAD 

INDICATED SWITCHING TIMES ARE BETWEEN 10% 
AND 90% POINTS OF OBSERVED WAVEFORM 


"I" SWITCHING TIME ({ty])—ns 
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(c) “0” Switching Time (tg) 
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* OYmax ZERO () OYmMax ZERO 


PULSE i, 
GENERATOR 
500 DRIVER 

OHMS Cin 
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INPUT 
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M-I 
Voc (Terminal No.2) =O V 


Veg (Terminal No.3) =-5 V 


OSCILLOSCOPE 
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(d) “1” Switching Time (t]) 
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(e) Test Setup 
Fig.12 


See Page 10 for Test Conditions 
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CD2150—CD2153 


File No. 308 


TYPICAL DYNAMIC ELECTRICAL CHARACTERISTICS AND TEST SETUP 
PROPAGATION DELAY TIMES AND SWITCHING TIMES vs TEMPERATURE cont'd 


TEST CONDITIONS: 

Pulse-Generator Impedance Zp.............2200- 50 2 
INPUT PULSE. 6 ons wew oes eee eave ee he ees 2ns 

eer See err see 2 ee 2ns 

ANBINUEG . 6 cio ces ceeee ase 228 ee -0.8 V 

Be: ee ee 100 ns 

repetition Ra «cae cae ee we wee wee 1 Mc/s 
Occ ond Ube Ree Sek Fe eee eee eee ES 10 pF x M 
COUR << ee sade C000 8h 648484 THEE EE es 10 pF x N 
Oscilloscope Probe Impedance................ 10 MQ 
Type of Driving Citcult ... cs cc tee ec ceeesins CD2150 (typ.) 
Type of Loading Circuit. .. csc cswesavwcr nes CD2150 (typ.) 
Bias on Unused Inputs .............2.28- See Table Below 
Bias on Unused Outputs..............08- Outputs Open 


MIN.“ONE” 


MAX.“ZERO” 


MIN.“ONE” 
MAX.*ZERO* 


MIN.“ONE”® 
MAX.“ZERO” 


Note: When testing CD2151 in this circuit, 500-(2 resistors must be 
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WW 
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added from NOR Outputs (Terminals No.1 & No.4) to -5 V. 


When testing CD2152 in this circuit, connect Terminal No.4 to 
Terminal No.5, and Terminal No.1 to Terminal No.14. 


When testing CD2153 in this circuit, 500-{2 resistors must be 
added from eachoutput (Terminals Nos.1, 4, 9, and 10) to -5 V. 


(f) Test Conditions 
Fig.12 


INPUT 
MIN "ONE"— — 
50% 
MAX "ZERO" — — — 


OUTPUT 
MIN "ONE" — 
50% 
MAX "ZERO" — 


| 
| 
| 
me 


MIN "ONE" — — 
50% 
"ZERO" — — \~ 
a tpdo Lal tas 
50% = 1/2 (MAX "ZERO" + MIN "ONE") 
92CS -1362l 


MAX 


(g) Propagation Delay Time Measurements on Waveforms 


TYPICAL TRANSITION DELAY TIMES AND TRANSITION TIMES vs TEMPERATURE 


EAE 


| sci 


Soeeeeeeeeene 
| | 
- ST 
+ 


: 4444 

! Hy 44 

> + + + 
Co sees 


+ 


Tot 
aeaB 


Sesencecestet 
Sreeeres 


SSSR SSR Rees ie 
aan ie 


++ 
Coo a5 C 
a aneeua 
an 1 i. H anaes ri 
na / HHH aeaee ian 
10 15 25 30 35 40 45 50 55 60 
FREE-AIR TEMPERATURE (Te,q)—°C 
92CS-13589 


(a) “0” and “1" Transition Delay Times (tgQ and td1) 


Fig.13 
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"O' TRANSITION TIME (to) OR I" TRANSITION TIME (ty )-ns 


a8 
F-HE-EE-EEEEE :: 
ESET : 
EEE EH : 
SSEESESEEISES H 
Pete io 
SERRE ERR 
SEnees 
Hindi i 
|] a | | 
a7 Ht oon 
Th H 
aaeee HHH 
Coch an a 
sacsis 
Bees an 
= = —_ om 
; tH i Babeees 
: ay sreeuaeeesit 
H Sasssssees Suess seseeseeeee 
: HHH siseEat 
10 15 20 25 30 35 40 45 50 55 6C 
FREE-AIR TEMPERATURE (Tea)—°C 
92CS-13593 


(b) “0” and “1” Transition Times (tQ and t1) 
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CD2150—CD2153 


TYPICAL DYNAMIC ELECTRICAL CHARACTERISTIC TEST SETUP 
TRANSITION DELAY TIMES AND TRANSITION TIMES vs TEMPERATURE cont'd 


OSCILLOSCOPE A 


Vec (Terminal No.2) =0 V 
Veg (Terminal No.3) =-5 V 


(c) Test Setup 


Vout 
(NON 90%— 
INVERTING) 


10% — 


OSCILLOSCOPE B 


TEST CONDITIONS: 


Pulse-Generator Impedance.............0eeceeee 50 
rt. PULSES 1 ovcnee cau sidae snk doanaus Beas 2ns 
1s Sed eee ood RASS se Cee ee eee 2 ns 
POUONE occ eka weve cena wedee -0.8 V 
DA cciccaesces ddan ee aes 100 ns 
Repetition Rate................. 100 kc/s 
Cin (Total Excluding ICUT).................... 10 pF 
Cour (Total Excluding 1CUT) ..sccccenenwee ena 60 pF 
Oscilloscope Probe Impedance,...........--eee0- 10 MQ2 
Bias on Unused InputS.2. csc ce ste avs aecwse MAX. “ZERO” 
Bias on Unused Outputs...............000. Outputs Open 


Note 1: Adjust -V DC Input voltage to obtain Input bias( Vryp“ONE”) 
shown in Fig.4a corresponding to Test Temperature. 


Note 2: When testing CD2151 in this circuit, 500-(2 resistors must be 
added from NOR outputs (Terminals No.1 & No.4) to -5 V. 


When testing CD2152 in this circuit, connect Terminal No.4 
to Terminal No.5, and Terminal No.1 to Terminal No.14. 


When testing CD2153-inthis circuit, 500-(2 resistors must be 
added from each output (Terminals 1, 4, 9, and 10) to -5 V. 


(d) Test Conditions 


92CS-13624 


OBSERVED "I" STATE 


OBSERVED "0" STATE 


t 'do 
OBSERVED "I" STATE 


'do 


w " O% 

OBSERVED "0" STATE 

OBSERVED "I" STATE 

— 100% 
ua | === O% 
OBSERVED "O" STATE 
to tI ty 

92CS -I3622 


(e) Measurements on Waveforms 


Fig.13 
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CD2150—CD2153 ————--ANANN—_—iii — File No. 308 


DIMENSIONAL OUTLINE 


.385 (977 .090 
.365 (25) (2.28) 
MAX. 


ce) 
048\1.220; 

TYP >| oo 
14 13 12 Wl 10 9| 8 


pau elt 
O10\.254, 


92CS-13325R2 


DIMENSIONS IN INCHES AND MILLIMETERS 
Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: Lead dimensions in this zone are not controlled be- 
cause of irregularities in body and lead finish. 


Lead spacing shall be measured within 0.030" (.762 mm) from 
the point of emergence from the body. 
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File No. 402 


NGAI 


Solid State 
Division 


Digital Integrated Circuits 


CD 2154 


ULTRA-HIGH-SPEED ECCSL* GATES 


RCA CD2154 is comprised of four gates each having two 
inputs and one NOR output. The CD2154 is the same as 
RCA CD2153 (File No. 308) except that terminating 
resistors are included at three of the four outputs. The 
unterminated NOR output may be combined with the 
output of any other RCA CD2150 series gate to perform the 
“wired OR” function. 


Further information is contained in File No. 308, the 
technical bulletin for the CD2150 through CD2153. These 
devices are a series of emitter-coupled logic gates which, 
together with CD2154 provide a versatile selection of 
high-speed logic functions with “wired OR” and com- 
plementary output options. All five circuits feature an 
internally generated reference voltage, high noise immunity, 
fast signal propagation, and 100 {2-transmission-line drive 
capability. 


“bEmitter coupled current-steered logic, pronounced ‘*EXCEL’’. 


SS ere q 
| A 4 \ 
= 
' 7 ' 
i ¢ 9 | 
c | | 
ie tl ic 
12 Rc 
, F I 
;. & 
, 6 \ : 
| 14 Sci 
IH | 
use cotereueeme | 
92CS 15848 
LOGIC VOLTAGE LEVEL —- TYPICAL EQUATION 
POSITIVE id, TOBY NORLo= AVB 
NEGATIVE  wqer cpa NANDL,-A-8 


Fig. 1 - Logic diagram and equations 


NOR-Positive Logic 
Monolithic Silicon 


ECCSL NOR Gates 

for 3rd Generation 
Business Machines and 
High-Speed Commercial, 
Industrial, and Scientific 
Computers 


H-1383R1 


FEATURES: 


@ High speed non-saturated operation 
Average propagation delay: 
3.6 ns (fan-out 1 + 10 pF) 
7.3 ns (fan-out 6 + 60 pF) 
@ Excellent noise immunity + 350 mV typical 
@ Capable of driving 100-ohm terminated transmission 
lines 
@ Emitter-follower low impedance outputs 
@ +10 to +60°C operating temperature range 
®@ 14-lead hermetically sealed ceramic and metal flat 
package 
@ Designed for maximum reliability .... 
monolithic silicon epitaxial construction 
aluminum-to-aluminum ultra-sonic bonding 
@ Associated Application Note, 1CAN-5025 “Application 
of RCA CD2150, CD2151, and CD2152 Logic Gates”’ 
@ Associated Technical Bulletin - File No. 308 
Ultra-High-Speed ECCSL Gates CD2150-CD2153 


10 *OPEN EMITTER 
9 


8 


92CS -15849 


Fig. 2 - Functional diagram. 
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CD2154 
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Electrical Characteristics* at Tp = 25°C, Voc = OV, TEE 


File No. 402 


All resistance values 
in ohms - 


Fig. 3 - Schematic diagram. 


92CM- 1585! 


= -) +0.05V 


Power Supply Current Drain... 49 mA typ. (See Figs. 4(a) and 4(b)) 


...65 mA max. 
* For additional data, see File No. 308 on CD2150 series. 


500 2 
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(a) Test Setup 
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(b) Characteristics 
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Fig. 4 - Current Drain vs Temperature for CD2154 


14-Lead Flat Pack JEDEC MO-004-AF 


OPTIONAL END 
CONFIG. TYPICAL 


TERMINAL ‘'N”’ BOTH ENDS 


120205 oan. Oe0 


BASE AND 
SEATING 
PLANE 


sano, INCHES MILLIMETERS 

SYMBOL Twin [max [NOTED win [wax | 
008 
‘015 
003 


.100 21 2.54 
019 .381 482 


e .050 TP 2 
ph | om [imo | [isa fase | 

.600 | 1.000 15.3 25.4 
N 14 14 
S| too | to | | om |i | 

.000 .050 1.27 
pa] me fe] 
Z) 400 10.16 
NOTES: 


1. Refer to Rules for Dimensioning Peripheral Lead Outlines. 
2. Leads within .005"' (.12 mm) radius of True Position (TP) at 


moximum material condition. 


3.N is the maximum quantity of lead positions. 
4. Z and Z) determine a zone within which all body and lead 
irregularities lie. 
92SS-4300 


“The resistance values included on the schematic diagram have been 
supplied as an aid to calculating values of external components. The 
values shown may vary as much as + 30%. 


RCA reserves the right to make changes in these circuit values pro- 
vided such changes do not adversely affect the published performance 
characteristics of the device. 
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File No. 403 


NGAI 


Solid State 
Division 


CD2155D 


ULTRA - HIGH- SPEED ECCSL* 
16-BIT READ-WRITE MEMORY 


Monolithic Silicon 


RCA CD2155D4 is a 16-bit non-destructive readout 
(NDRO) random access memory, organized in a 16-word, 
1-bit configuration. The memory consists of sixteen 
non-saturating flip-flops arranged in a 4 x 4 matrix with 
internal X- and Y- select drivers, write and sense driv- 
ers, and a sense amplifier. The sense line outputs are 
designed for external emitter follower resistors thus 
permitting memory expansion by directly connecting 
(wire OR-ing) the sense lines of several CD2155D 
packages. 


The CD2155D operates from a negative 5-volt power sup- 
ply, is logic-level compatible with the RCA CD2150 
series of ECCSL circuits, and contains an integral tem- 
perature compensated reference voltage source. The 
performance of the CD2155D is enhanced by the use of 
multi-layer metallization which results in a smaller chip 
having lower internal capacitance and minimum intercon- 
nection resistance 


Mode of Operation (Positive Logic) 


Addressing a bit location is accomplished by simultane- 
ously applying a ‘‘1’’ level to the appropriate ‘‘X’’ and 
‘‘y’’ lines. All unselected address lines are held at 
logic ‘‘0’’. With the ‘‘Wo” (write ‘‘0’’) and “Wy” 
(write ‘‘1’’) lines in the ‘‘0’’ state, the selected storage 
cell supplies current to either the sense ‘‘0’”’ or sense 
**1”? lines of the array depending upon the information 
stored in that cell. This sense current is then amplified 
and pulse-shaped to produce a logic ‘‘1”’ level at either 
the ‘‘Sg’’ (sense ‘‘0’’ output) or “'S,”” {sense ‘*1”” 
put) terminals Interrogating a cell in this fashion pro- 
vides NDRO operation since no switching of the storage 
flip-flop occurs. 


out- 


Writing of a logic ‘‘1’’ or logic ‘‘0’’ is accomplished by 
applying logic ‘‘1’’ levels to the appropriate ‘‘X’’ and 
‘‘y’? lines and simultaneously applying a logic ‘‘1”’ 
level to either the “Wy” (write ‘‘1’’) or “Wo” (write 
**0’’) inputs. 


A Formerly Developmental Type TA5318. 
' Emitter-Coupled Current-Steered Logic. 


16-BIT READ-WRITE 
RANDOM ACCESS MEMORY 
For “Scratch Pads,” High- 
Speed Registers, Table 


Translation, Buffer and Cache-Type 
Memories , and Microprogramming 


H-1553 


FEATURES: 

©6.5 ns TYPICAL ACCESS TIME 

@25 ns TYPICAL WRITE-READ CYCLE 

@ ‘‘Wired OR’’ expansion capability 

@ High noise immunity -- 40% of logic swing 
© 0°C to +75°C operation 


@ Hermetically Sealed 14-Lead Dual-in-Line 
Ceramic-and-Metal Package 


oH co-ol 


1 | Write ‘'0"' 
0 | Sense ‘‘0" 
1 | Write ‘'1"’ 
1 {Sense ‘‘1"’ 


CSCO OH oor ols 
Soros oo co| = 
orrotr ooo oly 


Positive Logic 
“0'' - Low Level 
‘‘]’’ - High Level 

X -Don’t Care 


CD21550 


92LS- 2743R1 


Fig. 1 - Functional Diagram and Truth Tabie. 
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ABSOLUT E-MAXIMUM LIMITS: 


Storage-Temperature Range......... “65° C to “150° C 


Operating-Temperature Range ....... -55°C to 4" ¢ 


DC Supply Voltage (VER). ; ; -7V 
DC Current Drain:Input, Output, or DC a 100 mA 
DC Voltages at Input Terminals........-5.0 Vto +1.0V 
DC Voltages at Output Terminals........ OVto 75.0 V 


CD2155D 


RECOMMENDED MAXIMUM OPERATING LIMITS: 


Operating Temperature Range 6°C to +75° € 


Terminal No.2 (Vcc) ee eee ee ee ee ee eee OV 
Terminal No.3 (Veep) No more negative than -55V 
All Input Voltages No more positive than -0.65 V 


Ali Outputs Connected to -5.5 V through a 500 3! 


resistor .Or to -1.7 V through a 100 {) resistor 


LOADING FACTORS for CD2155D: 


Fan-In Load Factor 
(CD2150 Family) 


F an-Out 
(Output loaded with 500 {2 


resistor to VEF or 100 {2 


resistor to -1.6 V) 
(CD2150 Family) 


‘‘Wired-OR’’ Output 
Combinations 


M(X;, Y).... 1 Max. 
M (Wo, Wy)... . % Max. 


* The tradeoff associated with the ‘‘WiredOR”’ output combinations 
iS an improvement in speed (by saving several logic delays) at 


the expense of an upward shift of the ‘‘O”’ level. 


Fig. 8. 


BASIC MEMORY 
CELL WITH X-ANDY 
SELECT DRIVERS — 


TO3 - 
OTHER CELLS So 
"WIRED OR" 
FROMI5 
CAPABILITY 
OTHER CELLS OUTBUT 
* 
Rx 
Rg FROM |5 
910 OTHER CELLS -V 
TO 3 OTHER 
Rs Re CELLS 
220 220 
-0.80V -- 
0.80 T\ = ae az 
-160V 03 ae +4.60V 
R| 
xj O Q) 
100 ces |e) 0 
X - SELECT BASIC MEMORY INPUT 100 
DRIVER R3 CELL 
560 (FLIP-FLOP) 
* SENSE "0" 
-5.0V 
Y -SELECT wo 
DRIVER SENSE"! 
1 =l 
YjOAAAT a2 = * THESE ARE EXTERNAL TERMINATING 
Ro RESISTORS REQUIRED FOR"WIRED OR" OPTION 
- FOR Rx =5002; CONNECT TO -5.0V 
“— aE6 FOR Ry =100 2; CONNECT TO -I.60V 
-1.60V. O 
-5.0V 


SENSE AMPLIFIER AND ITS ASSOCIATED 
READOUT GATES AND WRITE CONTROLS 


See curve, 


-1.60V 


Ri7 
300 


Ri2 


300 Q15 


pie OR" 
CAPABILITY 
e OUTPUT 
-- -O0.80V 
-160V 
Q16 
= R22 Wo 
O 
100 INPUT 
ALL RESISTORS 
ARE IN OHMS 


92CM-15383RI 


Fig. 2 - Schematic Diagram of Cell and the Sense Amplifier for CD2155D. 
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CD2155D File No. 403 


ELECTRICAL CHARACTERISTICS, at Ta = 25°C, Voc = OV, Veg = -5.0 + 0.05 V 


Characteristic 
LIMITS Curves and 
CD2155D Waveforms 
Fig. 


X= Vie 
‘Output High’’ Voitage Voy So OF Sy Wy : -0.80V 

All X= All Y = Wo = 
‘Output Low’’ Voltage VoL $0r Sy Wy= -1.60V 


J] X; oF Y; = -0.80V 
All other X, Y = -1.60V 


Input Current 
iJ] Xj OF Yj = -1.60V 


All other X, Y = -1.60V 
Wo or Wy = -1.60V 


Xj = Yj= -0.80V 
Power Supply Current All other X, Y = -1.60V 


Drain 


Address Line 


Sensing Threshold 


Voltage 


* Set up Conditions 4 Test Conditions 


File No. 403. CD 155D 


STATIC CHARACTERISTICS (cont'd) 


Characteristic 


SYM- | TEST Curves and 


BOLS | POINTS 


LIMITS 


CHARACTERISTICS TEST CONDITIONS 


Waveforms 


‘7 
1 


CD2155D 


Connect all unused X, 
Y, & W inputs to -1.60V 


* Xi = Yj= Wo = -0.80V 
Xi= Yj= y | 


| 

Wy = -1-60V 

“(Xj = Yj = -1.30V 
W, = -1.60V 


Address Line 
Inhibit Threshold 
Voltage 


So 
Write Line Writing 


Threshold Voltage 
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Connect all unused X, 
Y, & W inputs to -1.60V 
( = j= om) 
Wo = -1.050V 
( = Yj z . | 
W, = -1.60V 
a = Yj = Ny) 
W, = -1.050V 
( = Yj= _ 
Wy = -1.60V 
Connect all X, Y inputs 
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Voltage tt _ — 
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DYNAMIC CHARACTERISTICS 
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STATIC ELECTRICAL CHARACTERISTICS FOR CD2155D 
OUTPUT VOLTAGE LEVELS 
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(a) Test Setup (b) Characteristics 


Fig. 3 
ADDRESS INPUT AND WRITE INPUT CURRENT MEASUREMENT 


500 2 


CD2155D 


Fis ee 


( 


a? -|.60 V 
Fig. 4 ‘Test Setup 92CS-15888 


POWER SUPPLY CURRENT DRAIN CHARACTERISTICS 
Veg =-50V 
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(a) Test Setup Fig. 5 (b) Characteristics 
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DYNAMIC ELECTRICAL CHARACTERISTICS AND TEST SETUPS FOR CD2155D 
WRITE PULSE CHARACTERISTICS 


Pulse-Generator Output Impedance (Zo) . . . . . . 502 
Pulse-Generator Characteristics 
Write-Pulse Inputs: 


Wo 


PULSE [4]  co2i5sD Macaw ee ea eke neecwess= . . 2nsmax. 

. TP-5 
ze a 6. bh Bw EO eT He we YH . . 2nsmax. 
Amplitude (‘1 Level) . 2... 2... . . . Mariable 
Amplitude (“O" Level) . . . 2... . ~» « - 1,6V 
DUTaUION. « & oe ww 8 6 ew Sk . . . Mariable 
uy Repetition Rate ..... . . . . » 15 MHz max. 

DC LEVEL (Xj-Yj) Inputs: 

Amplitude (‘71"’ Level) . 2... 2... . .Mariable de 
J, Amplitude (’0” Level), Unused Inputs ... .-1.6V 

re) 92CS-15890 

= DC LEVEL 
(a) Test Setup (b) Test Conditions 


die fie 


TP-I (Wo) 


TP-2 (W)) 


TP-3 (So) 


TP-4 (S}) 


(c) = 92CM-15893 


SUPPLY VOLTS (Veg) = - 5.01 
"O" LEVEL=-1.60 VOLTS 


SRRRSSSESRRR ARs eeS 
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X-Y (DC) LEVEL= WRITE PULSE“I" LEVEL-VOLTS 92CS-!5883 


(d) Characteristics 
Fig. 6 
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DYNAMIC ELECTRICAL CHARACTERISTICS FOR CD2155D 


READ WRITE CHARACTERISTICS 


TP-4 
; Pa 
0.80 Vv = s, So a 
| | (2) 
-1.60 V O . 500 =u 4] a ee 
5 ary = ALL UNUSED woo |. 
O O-O = Y INPUTS ~ 
[3 | : 
-0.80 V -50V Wo _— 
{| TP-2(0) ae cp2iss0~—sfi 
¥ 
-160V O = ie 0] y ‘ -OB80V 
=> PL, cee 
O TP-3(6) 6 | 9 O 2 -160V 
sh a ra] (0) TP-I 
TP - TEST POINT Pe 7 SEEM <1 eat 
c*=30 pF (INCLUDES ALL STRAY AND PROBE CAPACITANCES) -| key UN a PETS 
(a) Test Setup 
Pulse-Generator ImpedanceZg . . =. . ~~... - 502 Amplitude 2 » 0 769 
INPUT PULSE: Duration X,Y... 500 ns 
i st2ns Wo, W1... 25 ns 
te 2 sss . » 222 ns Repetition X,Y... 300 kHz 
Amplitude . "1" -08V Wo, W1... 75 kHz 


(tp. ) TIME-ns 


READ DELAY(t,qg) AND READ RECOVERY 


TP-I (X-Y) 


TP-2 (Wo) 


TP-3 (Ww) 


TP-4 (S;) 


(b) Test Conditions 


TP-5 (So) 
"oO" 


waged 
(c) Input-Output Timing Waveforms ef 
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AMBIENT TEMPERATURE (T,g)-°C 
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(d) Read Characteristics 
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OUTPUT LOAD RESISTANCE (RL) = 5002 TO Ver 
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Seene sitiiis: 
PET CELEEEL 


40 BO 100 
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92CS -1588! 
(e) Write Recovery Time 
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DYNAMIC ELECTRICAL CHARACTERISTICS (cont'd) 


OUTPUT LOAD RESISTANCE (RL) =5002 TO Veg 
OUTPUT LOAD CAPACITANCE (CL) = 30pF TO GND 
SUPPLY VOLTS (VeE)=-5.0 


pon oeneee 


“WRITE COMPLETE TIME oft 
* se 
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COMPLETE TIME (twe)-ns 
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O 20 40 60 80 100 92CS-15880 40 60 80 100 92CS-15878 
AMBIENT TEMPERATURE — °C AMBIENT TEMPERATURE - °C 
(f) Write Select and Write Complete Time (g) Transition Time 
Fig. 7 


LOADING CHARACTERISTICS 
NUMBER OF “WIRED-OR” OUTPUTS 


POWER SUPPLY VOLTS (Vef)=-5.0 

COMMON LOAD RESISTOR = 500.2 - 
CONNECTED TO -5.0 V 

\] S000 8 C0S08 See eeeeeeeeese 
Coo Coo 


"Oo" OUTPUT VOLTS (VoL)-VOLTS 


-1.8 pp 
BERSESEERES Bee eet ane eeaes 
S2aRR aa SSSSECARERSES Ae HHH Seen 
SREB SRERSORSR SAHARA S HERE SERS S RSS 
SE ERROR PSR AERA DEKE BARE RAE BREE 
SE RAARS CAPS RARER CR SRKER ARORA REER RARE 
20 


) 5 10 15 
NUMBER OF "WIRED-OR" OUTPUTS 92CS-15877 
Fig. 8 


DIMENSIONAL OUTLINE 
14-LEAD DUAL-IN-LINE PACKAGE JEDEC MO-001-AD 


Senet. arte 
Ics 2 
BASE PLANE l B 
“Ss, A By 
SEATING PLANE \_ med 
eigen ees D 
GAUGE PLANE Ay L 
tel 
By B 2 
L 
L2 
) te 


L MIN [MAX | 


3.94 5.08 


INDEX AREA ~ 
cCm~ _ 
07 ‘ 
‘ 090 ‘ 
E} Ee NOTES: 
A 1. Refer to Rules for Dimensioning Axial Lead Product Outlines. 
’ 2. Leads within .005’ (.12 mm) radius of True Position (TP) at gauge 
plane with maximum material condition and unit installed. 


N 

nw ~~ oN 
w as | 
m 


<x 3. eg applies in zone L2 when unit installed. 
4. G applies to spread leads prior to installation. 
Cc 9255-4296 5. N is the maximum quantity of lead positions. 


6. Ny is the quantity of allowable missing leads. 


Linear IC 
AM and FM Receiver Circuits 


NGAI 
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Linear Integrated Circuits 


CA3052 


Special-Function Sub-System 
Stereo Preamplifier 


The RCA CA3052 is a silicon monolithic integrated 
circuit designed specifically for stereo preamplifier 
service. The circuit consists of four independent AC 
amplifiers which can operate from a single-ended sup- 
ply. 

The CA3052 can operate as an equalizer amplifier 
in tape recorders, magnetic cartridge phonograph ap- 
plications, and tone control amplifiers. The CA3052 
can provide all of the amplification necessary for a 
full-function stereo preamplifier. 


The CA3052 1s supplied in a 16-lead dual-in-line 
plastic package. 


APPLICATIONS 
@ Full-function stereo preamplifiers 
@ Tape recorder and playback preamplifiers 


@ Tone Generators 


RCA CA3048 Amplifier Array ( File No.377) is schematically 
identical with the CA3052. Each amplifier of the CA3048 is 
tightly specified for equivalent output noise under a variety 
of test methods. The CA3052 is specified using RIAA test 


methods for equivalent input noise using one test method for 
amplifiers 1 and 4, and an appropriately different method for 
amplifiers 2 and 3. 


FOUR INDEPENDENT 
AC AMPLIFIERS 


For Stereo Preamplifiers, 
Magnetic Pickups, 
Tape Heads, etc. 


CA3052 


FEATURES 

e@ Four AC amplifiers on a common substrate 
e Independently accessible inputs and outputs 
@ Operates from single-ended supply 


EACH AMPLIFIER 


@ High volfoge Gains «oe ce eee ow ae 53 dB min. 
e@ High input resistance ........... 90k {2 typ. 
e@ Undistorted output voltage........ 2V rms min. 
e Outpot lapedance «0c cc wen ce ves Tk {2 typ. 

e@ Open-loop bandwidth ........... 300 kHz typ. 


TONE AND 
| ON 
| cava zero | VOLUME CONTROL 
CHANNEL A L - —— ee aa 
va | POWER AMPLIFIER 


CHANNEL B 
INPUT 


TO CHANNEL B 
POWER AMPLIFIER 
TONE AND 
VOLUME CONTROL 


EQUALIZATION 


Fig. 1-Block diagram of stereo 
preamplifier using CA3052. 


11-73 


BS I ema en eer ee oe ee 


ABSOLUTE-MAXIMUM RATINGS at T, = 25°C: 


DISSIPATION: 
Upto Ty =S5°C 2. cians Sends HAKaW eA eS ARTEL ONES ET EER A Reh eke 750 mW 
Above Ty =55°C wee ee eect ete eee ete een ees Derate linearly at 7.7 mW/°C 
TEMPERATURE RANGE: 
Operating 2.6 ccs ean ee MSH RESO EK ORK ee ES ew - 40°C to +85°C 
SUOMGE as ee ee SOCK TERE RR SAREE REE YR BR wwe ed Sew Owe wre wie ee - 65°C to +150°C 


LEAD TEMPERATURE (During Soldering): 
At distance 1/164 1/32 inch (1.59 + 0.79mim) 


fron ease for (QO seconds WHR: 2 sane ce w coe SOE REE TERRES ESE PERSE EHR OE DH GTO HS 4965 C 
POWER SUPPLY VOLTAGE «2%. cacnsn ea ere ween we ORB RRR TT HHT MORE NEG rere 
AC INPUT VOLTAGE....3 2 vedie ess eetacadee 4 SORT REET Ew ORR EET D HOR EHEE KER ORES 0.5 V rms 


MAXIMUM VOLTAGE RATINGS 


The following chart gives the range of voltages which can be applied to the terminals 
listed vertically with respect to the terminals listed horizontally. For example, the 
voltage range between vertical terminal 2 and horizontal terminal 4 is +2to-3.6 volts. 


0 ~ | +2. | +2 0 | +16 | +2 +16 |, 
-16 -3.6 | -3.6 -16 | 0 | -3.6 0 


oe 
an 


* Voltages are not normally applied between these terminals. 
Voltages appearing between these terminals will be safe if the 
specified limits between all other terminals are not exceeded. 
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ELECTRICAL CHARACTERISTICS at Ta = 25°C 


TEST TYPICAL 
CIR- LIMITS CHARAC: 
CHARACTERISTICS SYMBOLS TEST CONDITIONS | CUIT CA3052 UNITS pas 


STATIC 


Current drain per amplifier pair Hyp OF bys 


Vir Ver 
Vin Vig 


DC Voltage V3, V7, 
at Feedback Terminals Vio» Vi4 


DC Voltage 
at Input Terminals 


10, & 14 bypassed to ground 


Vec =+12V 
Open-Loop Gain Ein =2mV 
f =10kHz 


Vcc =+12V 
Open-Loop f = 1kHz 
Output Voltage Swing THD =5% 


Vec =+12V 
Ejy = 2mvV 


Open-Loop Vec = +12V, f= 1kHz 
Total Harmonic Distortion EouT =2Vims 


Veco =+12V f = 1kHz 


Voc = +12V, f= 1MHz 


Voc = +12V, f = 1kHz 


Feedback Capacitance 
(Output to non- 
inverting Input) 


Equivalent Input 
Noise Voltage 
(Amplifiers 1 & 4), 
““C” Filter at Output* 


Equivalent Input Ver =+10V 
Noise Voltage = 5kQ) 
(Amplifiers 2 & 3) A= és dB (1 kHz) 
RIAA Compensated* 


Inter-Amplifier Audio Veco =+12V 


Separation ‘‘Cross Talk’ f = 1kHz 
OdB =0.78V 


Inter-Amplifier Capacitance 
(Any amplifier output to 
any other amplifier input) 


*Per IHF Standard Methods of Measurement for Audio Amplifiers IHF—A+—201, 1966 
t ac feedback included in test circuit 
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O3 


Q22 


O 2 GND (2) 


Ol3 Ol4 


O5 GND (1) 


O10 


O9 


92CM-I5412 


NOTE: ALL RESISTOR VALUES ARE IN OHMS 


Fig. 2- Schematic diagram for CA3052. 
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DC SUPPLY VOLTS (Vcc) 


92SS-4120 


92CS-15473 


* CONNECT TO APPROPRIATE TERMINAL TO READ VOLTAGE 


Fig. 4- Typical DC supply current vs supply voltage. 


Fig. 3- Test circuit for measurement of collector 


supply voltage and currents. 
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CA3052 


osenes 


A 


as 
TL 


san 


—t— 


F 


i 


BEE HEEHHH 


BH 


SECC 


DC SUPPLY MILLIAMPERES (1)> ORI\5) 


. 
+ 


150 


AMBIENT TEMPERATURE (Ta) —°C 
92CS~-15458 


Fig. 5-Typical DC supply current vs ambient 


temperature. 
1000 
- “OUTPUT"’ TO VTVM HP4009 OR EQUIVALENT 
“INPUT''® 
Eg (>) 0.05uF 
10 
SIG. i. ° 47a 
GEN. 33yF DISTORTION 
‘ <a 0.05 | ANALYZER 
»F P3334 OR 
cahhad EQUIVALENT 
0.05uF : 
0.05uF 470 
1500, 5% 


+Vcc 


92CS-15472 


* Sig Gen should be a low distortion type (0.2% THD or less) 
HP206A or equivalent. 


@ Adjustment of Eg to 2 volts will make Es =2mV. 


Test Circuit shows Amplifier #1 under test, to test Amplifiers 2, 3, 
or 4; Connect terminals as shown in Table. 


TERMINALS 
_ INPUT BYPASS 


HHH 


Fig. 6- Test circuit for measurement of distortion, 


AMPLIFIER 


open-loop gain, and bandwidth characteristics. 
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suit 
SS SSeS SEER 


psfestssseses De as 


SE acceeeeeeeeesseese SSSSE8 2SSee 20888 
288 SESSSSRR SRSSESeeeeeeees 
SESSA ESERS PEARS Seee 


DC SUPPLY VOLTS (Vcc) 
92CS-1546! 


Fig. 7-Typical amplifier gain vs DC supply voltage. 


COLLECTOR SUPPLY VOLTS (Vcc) = +12 Soeeeneeee cH 

RMS INPUT SIGNAL MILLIVOLTS (Eyy) = 1 om CCC 

OPERATING FREQUENCY (f) = 1 kHz Re LEREEGnEananan 
. 


an 
C1 
[Tt 
oan 
is 
oe 
CH 


OPEN LOOP GAIN (Ag_) - dB 


100 


AMBIENT TEMPERATURE (Ta) - gres-isacrn 


Fig. 8- Typical open-loop gain vs ambient temperature. 


COLLECTOR SUPPLY VOLTS oe | = +12 
AMBIENT TEMPERATURE oe | = 25°C 
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92CS-15468 


Fig. 9- Typical open-loop gain vs frequency. 
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RMS OUTPUT VOLTS (Eo) =2 


VTVM, HP400D 
OR EQUIVALENT 
1500 pF if 
= - 50 * 
, . 100 
COLLECTOR SUPPLY VOLTS = +12 mK ai * “BYPASS” py 5k* 
OPERATING FREQUENCY (f)=IkHz 
0.005 0.05 47 
100 aos f6} [7 | Bo 


sJ 


as 
| 
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x 
=v 
= 
x 
Oo 
= 
2 
a 
cS 
2 
oO 
= 
x 
a 
od 
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oO 
oo 


50 75 100 
AMBIENT TEMPERATURE (Ta) - 
92CS - 15462 


Fig. 10.- Typical total harmonic distortion 


vs ambient temperature. 


Vcc 


9255-4122 
*Resistors are low noise precision (1%) Metal Film type. 
Fig. 11 - Test circuit for equivalent input noise 
voltage measurement, RIAA compensated. 
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shag! 
pe 


+Vcc 
*Resistors are low noise precision, (1%) Metal Film type. 
Resistor values are in ohms; capacitance values are 

in microfarads, unless otherwise specified. 

Fig. 12- Test circuit for measurement of equivalent 


iy, 
Lf 


92SS-4121 


input noise voltage of amplifiers 1 and 4. 


* 
Vie V.T.V.M 
SIGNAL GENERATOR 0.5 pF 
HP650 OR 
EQUIVALENT 
oles sal 
‘fe re - aes 
pF 


Sie: 


at 
is] [5] [is io} [5] 
0.05 We + 


0.554] al 


0.5 F 


92CS-15471 


*V.T.V.M. - Hewlett-Packard Model 400D or equivalent. 


Procedure: 
1. Adjust Signal Generator for 0 dB output at reference terminal. 


2. Read voltage at other output terminals (Figure shows terminal #1 
used as reference). 
Fig. 13-Test circuit for measurement of inter-amplifier 


audio separation ‘‘cross talk’’ characteristic. 
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Vcc(12 TO 14 VOLTS) 


CHANNEL ‘‘A”’ 


MAGNETIC-PHONO INPUT 5 CHANNEL ‘‘A”’ 


OUTPUT 


BALANCE 


50 LINEAR TAPER 
560 Rp Rr 
22 
r ASSy- 
0.22 0.1 
1.2K 1 
I 
TO 
TERMINAL 14 
(CHANNEL ‘‘B’’) 
NOTES: 92SS-4 123 
1) Resistor values are in ohms, capacitance values are 3) Ry, volume control potentiometer, 15000 ohms 
in microfarads, unless otherwise specified. tap at 6000 ohms with logarithmic taper 


2) Ry and Ro resistor values are selected for a 4) Rp, bass control potentiometer, 25000 ohms. 


sensitivity of 3mV input at 1 kHz. 5) Ry. treble control potentiometer, 25000 ohms. 


Fig. 14- Typical magnetic phono pre-amplifier 
using CA3052. 


*This control, (part No. 11782-JM, type Q-T4-2G) may be obtained 
by contacting CTS Asheville Inc., Mills Gap Rd., Skyland, N. C. 
28872. Guide for potentiometer manufacturers refer to Buyers’. 


Typical Performance Data/Channel *Measurement made with preamplifier connected to 40-watt 
Quasi-Complementary Symmetry audio amplifier circuit. 
For circuit details see RCA publication, Form No. 211111. 


To construct channel B circuit, duplicate channel A com- 


For Stereo Preamplifier 


Magnetic-Phono Input ponent circuit values to the appropriate channel B terminal 
Voltage Gain at f=1kHz.......... 47 dB as shown in table. 
Noise and Hum:* Channel B Channel A Circuit 

Bill Voluiies ¢ ie « aes & oe OS we -60 dB below 40 W Terminal No. Terminal No. Description 

COLO VOUIMNG 2 <2 ean esc e we ee & ww -80 dB below 40 W . 

9 8 input 

Boost and Cut: 10 7 feedback 

Bass Gbie@ 100s 45 04 6s hoe oes +10dB 6 interstage output 

Treble at. f= 1lOKHe wc cc esa es -+10dB 4 interstage input 
Channel Separation at f= 1kHz...... > 40dB 3 feedback 
Input Equalization, RIAA.......... +2dB ! ee le 
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COLLECTOR SUPPLY VOLTS (Vcc) = + 12 
OPERATING FREQUENCY (f) = 1 kHz 


OPERATING CONSIDERATIONS 


Economical Gain Control 


AMBIENT TEMPERATURE (Ta) = 25°C 


The CA3052 is designed to permit flexibility in the 
methods by which amplifier gain can be controlled. 
Fig. 15 shows a curve of the gain of an amplifier when 
when the internal resistive feedback of the device is 
used in conjunction with an external resistor. Although 
measured gain of various amplifiers will not be uni- 
form, because of tolerances of internal resistances, 
this method is very economical and easy to apply. 


>e 


V.T-NGM. 
H-P TYPE 
400 D 

(OR EQUIV.) 


@ 
(4) 
200 


uF 


SIGNAL 
GEN = 
f= 1kHz 


AMPLIFIER GAIN -d8 


Stability 
] 10 100 1000 10,000 100,000 ° ° = Bs : 
RESISTANCE IN FEEDBACK CIRCUIT (Reg) — OHMS The CA3052, as in other devices having high av : 
92CS-15469 band-width product, requires some attention to circuit 


Fig. 15-Typical amplifier gain vs feedback resistance layout, design, and construction to achieve stability. 


Should the CA3052 be left unterminated, socket cap- 
acitance alone will provide sufficient feedback to 
cause high frequency oscillations; therefore, all test 
circuits in this data bulletin include loading networks 
that provide stability under all conditions. 


DIMENSIONAL OUTLINE 


16-LEAD DUAL-IN-LINE PLASTIC PACKAGE 
JEDEC MO-001-AC 


‘Tan. | Max. | 


b ae 0.155 | 0.200 


~ [MicLiMETERS | 
rn. | MAX. 


3.94 5.08 

0.51 1.27 
0.014 | 0.020 0.356 | 0.508 
0.035 | 0.065 0.89 1.65 


0.020 | 0.050 


_Y 
= 


es ° 


BASE PLANE 


A 
Ay 
B 5 
SEATING PLANE me 5 y Y c | 0.008 |®0.012 0.204 | 0.304 
= " pb | 0.745 | 0.785 18.93 | 19.93 
GAUGE PLANE | __ 0.325 762 | 8.25 
; | E 0.240 | 0.260 6.10 | 6.60 
7 ane LL “a 00 TP 2.54 TP 
ep 0.300 TP 7.62TP 
t | 0125 | 0150 3.18 | 3.81 
C INDEX AREA Ly | 0.000 | 0.030 0.000 | 0.76 
2 aed 
N 
Ny 


2 
2,3 
fof | se [ 4 | oo | 
pf 
6 


BOTTOM VIEW El “a € a, | 0.040 | 0.075 1.02 | 1.90 
' | s | 0.015 | 0.060 0.39 | 1.52 


92CM-!15967RI 
NOTES: 


. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


/ 
| 


€, applies in zone Lo when unit installed. 
a applies to spread leads prior to installation. 


3: 
4. 
5. N ts the maximum quantity of lead positions. 
6. Nj 1s the quantity of allowable missing leads. 
6 


When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013” 
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INGA 


Solid State 
Division 


File No. 684 


Linear Integrated Circuits 


Monolithic Silicon 


CA3090AQ 


Features: 


16-Lead quad-in-line plastic package 


H-1706 


RCA-CA3090AQ0*, a monolithic silicon integrated circuit, is a 
stereo multiplex decoder intended for FM multiplex systems. 


The CA3090A0O is the successor to the CA3090Q; it offers 

three major advantages over the CA30900 as follows: 

1. Can directly drive a stereo indicator lamp with a current 
‘drain of up to 100 mA. 


2. Stereo Defeat/Enable control-voltage specifications. 
3. Capable of operation with lower distortion. 


This stereo multiplex decoder requires only one low-inductance 
tuning coil (requires only one adjustment for complete 
alignment), provides automatic stereo switching, energizes a 
stereo indicator lamp, and operates from a wide range of 
voltage supplies. 


Figure 1 shows the block diagram for the CA3090AQ. The 
input signal from the detector is amplified by a low- 
distortion preamplifier and simultaneously applied to both 
the 19-kHz and 38-kHz synchronous detectors. A 76-kHz 
signal, generated by a local voltage-controlled oscillator 
(VCO), is counted down by two frequency dividers to a 
38-kHz signal and to two 19-kHz signals in phase quadrature. 
The 19-kHz pilot-tone supplied by the FM detector is 
compared to the locally generated 19-kHz signal in a 
synchronous detector. The resultant signal controls the 
voltage controlled oscillator (VCO) so that it produces 
an output signal to phase-lock the stereo decoder with the 
pilot tone. A second synchronous detector compares the 
locally generated 19-kHz signal with the 19-kHz pilot tone. If 
the pilot tone exceeds an externally adjustable threshold 
voltage, a Schmitt trigger circuit is energized. The signal from 
the Schmitt trigger lights the stereo indicator, enables the 
38-kKHz synchronous detector, and automatically switches 
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Stereo Multiplex Decoder 


For FM Stereo Multiplex Systems 


Requires the use of only one low-inductance tuning coil 
Automatic stereo switching 

Directly drives a stereo indicator lamp up to 100 mA 
Includes driver for stereo-lamp indicator 

Operates from a wide range of power supplies: 10 to 16 volts 
Requires only one adjustment for alignment 


Switching from monaural to stereo and stereo to monaural! produces 
no audible thumps 


® Low distortion: under 0.5% 

= Separate dc input permits stereo defeat or enable 

® High signal output: directly drives audio amplifiers 
® Exceilent SCA (storecast) rejection: 55 dB typ. 

® High audio channel separation: 40 dB typ. 


the CA3090AQ from monaural to stereo operation. The 
output signal from the 38-kHz detector and the composite 
signal from the preamplifier are applied to a matrixing circuit 
from which emerge the resultant left and right channel audio 
signals. These signals are applied to their respective left and 
right post amplifiers for amplification to a level sufficient to 
drive most audio amplifiers. 


The CA3090AQ may be used without the stereo defeat/enable 
function (see Fig. 6) if a control voltage for this function is not 
readily available. In this case, Terminal 14 should be grounded. 


The CA3090A0 utilizes the 16-lead quad-in-line plastic pack- 
age and operates over the ambient temperature range of 
—55°C to +125°C. 


* Formerly Developmental Type No. TA6262G. 


MAXIMUM RATINGS, Absolute Maximum Values at Tq = 25-C 


DC Supply Voltage 2. ein ime wer na ame awe aw Oa Ow eS 16 V 
Currentat Term 12 on. d acento me dun aabeSwem mame ea 100 mA 
Input Signal Voltage (Composite)® ................00. 400 mV 


Ambient Temperature Range: 
OOCntiNG. 65.5 os obs eeteaucrete sees Ue Gee 
StOfS06 .g2a: pei dh ies woe ete He we MEST EODEG Gs 

Lead Temperature (during soldering) : 

At distance not less then 1/32"’ (0.79 mm) 
from case for 10s max. 


—55 to +125°C 
—65 to +150 °C 


™ For stereo operation, a minimum input signal voltage (composite) of 
40 mV is required. 
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ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS LIMITS 


TERMINAL | Typ. | Ta = 25 C 
MEASURED] Char. V+ = 12 V (unless 

CHARACTERISTIC AND specified otherwise) 
SYMBOL 


Static Characteristics 


= 


DC Voltage: 
Term. 1 


Term. 6 (Indicator Lamp OFF) 
Terms. 9 and 10 
Term. 12 (Indicator Lamp OFF) 


Voltage Differential (Term. 2—Term. 1) 


Current at Term. 12 (In actual use external circuit 
resistance (e.g. lamp should limit Term. 12 to the 
maximum rated value of 100 mA.) 


= |p 

NPN 

~ 
NO}]_NMO | ND 
sla | N 


3 


Dynamic Characteristics 


Input Impedance Zin 


Channel Separation (L + R Reference) * 


ew 


Channel Balance (Monaural) 
Monaural Gain 


Stereo/Monaural Gain Ratio*™ 


S 
< 


Indicator Lamp — Turn-ON Voltage 


Capture Range (Deviation from 76-kHz center 19-kHz pilot-tone 
frequency) voltage = 18 mV ; 


3 


Distortion (75-us de-emphasis) : 
2nd Harmonic 


3rd, 4th, and 5th Harmonic 
19-kHz Rejection 


Stereo Defeat Voltage (V4) 


NO 
Vv & wl) (8 
an (ep) 
= [= [alr fo ° I+ ° on 
—_ 


I+ 
L 3 
Ke) 


Stereo Enable Voltage (V4) 


NOTE: For improved pilot sensitivity and overload characteristics, replace the 150-ohm resistor * For stereo operation, test conditions require a composite 


between Terminals 7 and 8 with a Series L-C Network (L = 4.7 mH, C = 0.015 uF). stereo input signal (modulated at 1 kHz) including a 
Under these conditions, Indicator Lamp Sensitivity: ‘ON’ = 3.3 mV, ‘OFF’ = 2.0 mV 19-kHz (18 mV) pilot-tone signal. 
vtO 


SUPPLY 
REGULATOR 


DIVIDE DIVIDE DIVIDE 
f f f 
BY 2 BY 2 BY 2 
(38 kHz) (19 kHz) (19 kHz) 


OTe Slates 
a (6) CONTROLLED 


| OSCILLATOR 


(4) (76 kHz) 
390 SCHMITT 
said i ane TRIGGER 


19 kH 19 kHz 38 kH 
SIGNAL (! PHASE-LOCK PILOT - TONE LR 
anes DETECTOR PRESENCE DETECTOR 
DETECTOR 


LEFT 
OUTPUT 


RIGHT 
OUTPUT 
O 


CA3090AQ 


Qe @® © ©O@ ® (A) COMPOSITE SIGNAL 
(B) STEREO ENABLE SIGNAL 4 IF IMPROVED SENSITIVITY AND 
47k 0:03 p* (C) STEREO GATING SIGNAL OVERLOAD eee THE 
+ O59 ARE DESIRED, R 
0.22 ae db wrth 470 (D) DIFFERENCE SIGNAL O S39 F CAPACITOR WITH A 
L T L=12V,100 nA L AMP SERIES L-C NETWORK WHERE: 
lL jhe at C),C> PROVIDE PARTIAL DE-EMPHASIS L=4 7mH AND C=0.015 pF 
Tee penn 92CM ag 
NABL Z - a 
Fig. 1 — Functional block diagram of the CA3090AQ. 


RESISTANCE VALUES ARE IN OHMS 
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CRO Sacer scien he sities acca aescceeieiieis FE NO, OOS 


TO PHASE-LOCK 
LOOP FILTER DRIVER 


(4) (3) (2 


NOTE | 
THE BYPASS CAPACITOR MAY BE OMITTED WITH AN 
APPROXIMATE LOSS OF ONLY | dB IN GAIN 


CIRCUIT WILL FUNCTION IN STEREO REGARDLESS 
OF THE VOLTAGE ON TERMINAL 4. IF TERMINAL 3 
IS CONNECTED TO TERMINAL 6 (THROUGH A 
47,000 OHMS RESISTOR), THE CIRCUIT CAN THEN 
DEFEAT OR ENABLE THE STEREO FUNCTION 


Q59 


NOTE 2 — 
IF TERMINAL 3 IS FLOATING OR GROUNDED, THE iz “7 
| 
| 
| 
| 


pelt Fe 


| 
| 
| 
I 
| 
TO OSC. © 
89 | Lf 
CIRCUIT | (6) 
Q46 Q47 24k Si6 
| R48 
IK 
| 04s i pa a50 
| D22 
| Q49 
Ri3 RIGS R24 
| 10.4K 1.8K S 200 
| 


QI8 


INPUT 4 


Feslie 


RI 


| 
| PREAMPLIFIER/ PHASE SPLITTER = | STEREO DEFEAT| | [PHASE -LOCK DE| TECTOR 


INPUT 

NoTeE 1 @ ciRCUIT G)NOTE 2 ® per EAT/ENABLE ©) 
SUBSTRATE 
AND GROUND 
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CA3090A0 


< 
+ 


RIGHT 
CHANNEL 
OUTPUT 


(9) 
@) 


LEFT 
CHANNEL 
OUTPUT 


R55 
14K 


PILOT PILOT 
PRESENCE (6) @) SENSITIVITY (8) RESISTANCE VALUES ARE IN OHMS 
FILTER ADJUST 92CL-22497 
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CA3090AQ File No. 684 


CA3090AQ 


CA3090AQ 


V4 >1.6V TO ACTIVATE STEREO 
V4<0.9 Vv TO DEACTIVATE STEREO 


S92ES= 22550 92CS-22552 


Fig. 3 — Test circuit for DC characteristics. Fig. 5 — Test circuit for use with stereo defeat/enable. 


DC SUPPLY VOLTAGE (vt)=IIV 
INPUT SIGNAL VOLTAGE (Vin) AT f =19 kHz =18 mV | 
AMBIENT TEMPERATURE (Ta )= 25°C 


CA3Z090AQ 


12 (lL¢)—mA 
ro) 
fe) 
ant ! 
2 


i 


toe 
++ 


TERM. 
J 


atti 


COLLECTOR CURRENT FOR INDICATOR LAMP AT 


92CS- 22553 


COLLECTOR-TO-EMITTER VOLTAGE (Vcop)—V Fig. 6 — Test circuit for use without stereo defeat/enable. 
92CS-22551 


Fig. 4 — Indicator lamp characteristics (Io vs. Voz). 


= 3900 
eT | | 


1lOkQ 


CA3090A 
STERO . 


GENERATOR 
INPUT 


RIGHT 
OUTPUT 


OOOO OO © O 


0.22 0-039 


pF BF 
[ 47k 


wr Ime RESISTANCE VALUES 
TEST NETWORK,TO | ARE IN OHMS 


0.0075 pF 


iY 


SIMULATE IdB 
ROLLOFF AT 38 kHz = 
DUE TO FM DETECTOR 


92CM- 22554 


Fig. 7 — Test circuit for measurement of dynamic characteristics. 
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"CAPTURE AREA" 


DC POWER SUPPLY VOLTAGE 
(vt)=lev 
a PICTER SPAS. =0.47 pF 
TE 
AMBIENT TEMPERATURE (Ty) 
= 25°C i 


[CONDITIONS 

SUFFICIENT 

+H HEH FOR I9- kHz 
Poot PILOT- TONE TO 

PHASE - LOCK 

("CAPTURE ") 

THE VCO ] 


Ty a8 
7 


ioaa 
4 
7 


+ 


Ht 
Ht 


PILOT-TONE VOLTAGE LEVEL (AT I9kHz )— mV 


HEE HEHE PELE 
e 68 72 76 o 84 — 


VOLTAGE-CONTROLLED OSCILLATOR (VCO) FREQUENCY 
(NO PILOT TONE APPLIED) — kHz 92CS-19056 


Fig. 8 — Pilot-tone voltage level vs. VCO frequency with no 
pilot-tone applied. 


CA3090AQ0 


DC POWER SUPPLY VOLTAGE (vt)=l2 Vv 
AMBIENT TEMPERATURE (Ta) = 25°C 
PILOT VOLTAGE ond 2 kHz )=18 mV RMS 


. Hy 
are 


See EE 


[CONDITIONS 
SUF FICIENT 
FOR 19- kHz 
PILOT- TONE TO 
PHASE - LOCK 
( J 


=- 

t Tt it 
SH Be a ay Haan 
afer re a nr EE 


64 68 80 
ibis -oanttRa Ltn acoiLaree (VCO) FREQUENCY 
(NO PILOT TONE APPLIED) — kHz 


FILTER CAPACITANCE (Cl) —pF 


92CS-19055 


Fig. 9 — Filter capacitance vs. VCO frequency with no 
pilot-tone applied. 


A—Foil side. 


B—Component side. 


Fig. 10 — Photographs of the CA3090AQ and outboard components mounted on a 2 X 22-inch 
printed-circuit board to constitute a complete stereo multiplex decoder. 


DIMENSIONAL OUTLINE 


.785 (19.93 
.745 18.93 
.030/.76 
-020\.51 Rli6 15 14 13 12 Wl 10 9 
INDEX _ | 
ate | ioe 
.240\ 6.10 
INDEX 
NUMERAL 


23 4 5 6 7 8 


APPROX. .062 (1.57) ! 


‘O15 | 


1.90 
.O15 


.39 


050 (1.27 
020 (51) oe 
988 | gs | YP 
100 ke 7 

100 (5 54) 
(2.54) ‘4: 

TYP. TYP 020 ‘508 

a MIN “14 | 356 

| (7.62) 
TYP. 92CS-17533 
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RECOMMENDED MOUNTING-HOLE DIMENSIONS 
AND SPACINGS 


TOP VIEW 


ee 
cm 


~ lI6H 
(IN CIRCUIT BOARD) 


92CS-17580 


Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 
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RCE Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division CA3088E 


AM Receiver Subsystem and 
General-Purpose Amplifier Array 


Includes: AM Converter, |F Amplifiers, Detector and Audio Preamplifier 


For Applications in a Variety of AM Broadcast and Communications 
Receivers and Applications Requiring an Array of Amplifiers 


Features: 
= Excellent overload characteristics # Low harmonic distortion (THD) 
= AGC for IF amplifier = Delayed AGC for RF amplifier 
= Buffered output signal for tuning = Terminals for optional inclusion 
meter of tone control 
160 ead Dusl-jnline = Internal Zener diode provides voltage regulation 
Plastic Package = Two IF amplifier stages 


Low-noise converter and first IF amplifier 


RCA-CA3088E”*, a monolithic integrated circuit, is an AM = Operates from wide range of power supplies: V* = 6 to 
subsystem that provides the converter, IF amplifier, detector, 16 volts 
and audio preamplifier stages for an AM receiver. = Optional AC and/or DC feedback on wide-band amplifier 
The CA3088E also provides internal AGC for the first IF # Array of amplifiers for general-purpose applications 

® Suitable for use with optional external RF stage, either 


amplifier stage, delayed AGC for an optional external RF 
amplifier, a buffer stage to drive a tuning meter, and 
terminals facilitating the optional use of a tone control. 


MOS or bipolar 


Fig. 2 is a functional diagram of the CA3088E. The signal supplies the second IF amplifier, the AGC and tuning meter 
from the low-noise converter is applied to the first IF circuits and may also be used with any other stage. 
amplifier and is then coupled to the second IF amplifier. The CA3088E features four independent transistor amp- 
This IF signal is then detected and externally filtered. The lifiers, each incorporating internal biasing for temperature 
resultant audio signal is applied to an audio preamplifier. tracking. These amplifiers are particularly useful in general- 
Optionally, a tone control circuit may be connected at the purpose amplifier, oscillator, and detector applications in a 
junction of the detector circuit and the audio preamplifier. wide variety of equipment designs. 


The gain of the first IF amplifier stage is controlled by an 
internal AGC circuit. The CA3088E supplies a delayed 


AGC signal output for use with an external RF amplifier. A 
buffered output signal is also available for driving a tuning 


The CA3088E utilizes a 16-lead dual-in-line plastic package 
and operates over an ambient temperature range of —40°C 
to +85°9C. 


meter. A DC voltage, internally regulated by a Zener diode, “Formerly Developmental Type TA5842. 


MAXIMUM RATINGS, Abso/ute Maximum Values, at Tq = 25°C 
DC SUPPLY VOLTAGE: 


Across Term. 5 and Terms. 3, 6, 13, 16, respectively ...... 20.20.02... 002 cee eee eee 16 V 
DC CURRENT: 

At Terms. 3, 6, 13 16, FESH6CtiIVElY <caccauceinscawets eta rence si nea ews wow He 10 mA 

AE Vetins VO) 26202060 hoa p Sovak eoecak Dees bebe u wt dha bl gee es eecaweoeee 30 mA 
DEVICE DISSIPATION: 

Upto Tp =BOS sa cie i cia asivere tear erasin ee die ei ateavs Cia reass es 760 mW 

Above Ta = B00 as cidnasideuned ree peassse ates eet a vee reese) derate linearly 7.6 mW /°C 
AMBIENT TEMPERATURE RANGE: 

SU sw ooo Bde EO 896.09 2o8 oo Det abesesacse wren eaterguxaawe —40 to +85 oC 

ee a ee ee ee ee ee re ee ee ee —65 to +150 oC 
LEAD TEMPERATURE (During soldering): 

At distance not less than 1/32’ (0.79 mm) from case for 10 seconds max. +265 ce 
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File No. 560 


CA3088E 


TYPICAL ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS 


CHARACTERISTIC SYMBOL TEST TYPICAL 
CIRCUIT VALUES 


Static (DC) Characteristics 


DC Voltages: 
Terms. 1, 4,9, 11 
Terms. 2,7,8 
Term. 10 
Term. 12 


DC Current: 
Term. 3 


Dynamic Characteristics 


Detector Output 30% Modulation 
Sensitivity: fin = 1 MHz 

At Converter Stage Input Signal-to-Noise Ratio (S/N) = 20 dB 

At RF Stage Input 


Total Harmonic Distortion 


Input Resistance: 
At Transistor Q1 
At Transistor Q5 


oO} wl ns 
.57| 1 G1 


; 


No AGC, 
Input Capacitance: 


ne) 
mn 


At Transistor Q1 Input signal frequency 
At Transistor O5 (fin) = 1 MHz 


xe) 
_ 


Feedback Capacitance : 
At Transistor Q1 
At Transistor Q5 


The typical characteristics for the CA3088E are intended for guidance purposes in evaluating this device for equipment design. 


Ovt=i2v 


Fig.1—Test circuit for DC characteristics. 


92CS-i9068 
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CA3088E ——— MM Fille No. 560 


200 100 150 * 
Ovr=sy 
OSC. 
TUNING 
ee. 
# 
[oy 
x @ + 
|GANG ls 
| 
| TO DETECTOR 
FILTER AND AUDIO 
(2) (OPTIONAL TONE CONTROL 
MAY BE SHUNTED FROM 
TERMINAL 9 TO GROUND) 
TO RF STAGE 
OR ANTENNA 


IF 
AMPL. & 

DET 

CA3088E 
TO TUNING 
METER 

O Q FROM DETECTOR FILTER 
AGC - p AUDIO 
TO RF (13) Ke PREAMPL. (15) AUDIO OUTPUT 
AMPL. -_ 


(5) SUBSTRATE @ (16) Ovt=9v 
ao 


92CM-I9OTIR} / 


Fig.2—Functional biock diagram of the CA3088E. 


CONVERTER 
INPUT BY-PASS 1ST IF AMPLIFIER eae yt 
NVERTER INPUT OUT- AMPLIFIER 
ior verter (3) OY) @) ©) PUT 3) INPUT (19) 
CONVERTER Q, Qs 
INPUT 
DETECTOR 
OUTPUT 
SECOND IF 
FEEDBACK 
(16) v+ 
Rig 200 
6K 


Q14 


AUDIO 
j OUTPUT 
2! 
Q4 5.6K Q\3 
ALL RESISTANCE VALUES 
D3 Gs Rs ARE IN OHMS 
5.5K 
D4 
Riz 
200 
Re 
2K 


ASS ry GR - AUDIO INPUT 
(5) SUBSTRATE OPTIONAL C1 (2) tuninc MeTeR (14) FROM DETECTOR FILTER 
RF STAGE AGC 
“LFitter 92CS-19069 


Fig.3—Schematic diagram of the CA3088E. 
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CA3088E 
0-05 ° 
0) 1 oe 200 == 
= 130 pF 
0.039 
T 1 | 008 
= T > 
i ——. $$ od6 he 
680 K 0.02 ae 
ANTENNA 
TUNING 
: > : 
VOLUME 
CA3088E - 
<4 — paves 
OUTPUT 
6800 
0.1 | 
(2) CG) 
ARS 50. Vt =I5V 
tT METER 10 
= 1500 
“O=RCA- 40841 (DUAL GATE-PROTECTED MOS/FET) ~ ~ i 
ALL RESISTANCE VALUES ARE IN OHMS 
ALL CAPACITANCE VALUES ARE IN MICROFARADS 92CS-I9065RI 
Fig.4—Typical AM broadcast receiver using the CA3088E with optional RF amplifier stage. 
DIMENSIONAL OUTLINE 
16-LEAD DUAL-IN-LINE PLASTIC PACKAGE JEDEC MO-001-AC 
Q) 
‘ | nee : | 0.200 
0.050 
BASE PLANE 


SEATING PLANE = er i] 


SS 


GAUGE PLANE Ay 


0.300 | 0.325 7.62 8.25 
0.240 | 0.260 6.10 6.60 
0.125 | 0.150 3.18 3.81 
0.000 | 0.030 0.000 | 0.76 


E 
Ey 
ey 
L 
Lo 
Po [io] 4 | zum 
N 
Ny 
a, | 0.040 | 0.075 
S 0.015 0.060 l i 
—) 
i 92CM-15967 NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


- @y applies in zone Lo when unit installed. 


a 
— =F 


. a applies to spread leads prior to installation. 
N is the maximum quantity of lead positions. 


Onaw 


Nj, is the quantity of allowable missing leads. 


@When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) should not exceed 0.013”. 
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RCSB Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division CA3123E 


AM Radio Receiver Subsystem 


Includes RF Amplifier, |F Amplifier, Mixer, 
Oscillator, AGC Detector, and Voltage Regulator 


features: 

= Low-noise, low-Rp’ rf stage in cascode connection — 
eliminates Miller-Effect regeneration and allows con- 
trolled power rise by the choice of external components 

14-Lead Dual-in-Line Plastic Package ® Mixer-oscillator stage with internal feedback — 


eliminates need for tapped or multi-winding 


H-1517 


oscillator coils 


The CA3123E* is a monolithic silicon integrated circuit = Cascode if amplifier with controlled output impedance 
that provides an rf amplifier, if amplifier, mixer, oscillator, and negligible Miller Effect — 
AGC detector, and voltage regulator on a single chip. It is 


eliminates regeneration and selectivity skewing 
intended for use in super-heterodyne AM radio receiver 


—— ™ Frequency-counter AGC circuit — 
applications particularly in automobiles. The CA3123E is 


supplied in a 14-lead dual-in-line plastic package and operates 
over the temperature range of —55° to 125°C. 


allows control of AGC response by selection of the 
coupling capacitor 
® Integral regulation with built-in surge protection 


* Formerly RCA Dev. No. TA6155 ® Separately accessible amplifiers 


MAXIMUM RATINGS, Abso/ute-Maximum Values: 


DC SUPPLY VOLTAGE: 


At Terminal No.3(V*) ............ 9V 
At Terminal No. 6 (IF Output)....... 40 V hs Greats eeiecute 
At Terminal No. 13 (RF Output) cha eee 20 V MEER NPA 
At Termina! No. 14 (Mixer Output)... 20 V OSCILLATOR TANK RF OUTPUT 
DC CURRENT: 
Into Terminal No.3(V*)........... 35 mA al 
a NSE Dinara ore MIXER BYPASS | RF BYPASS 
ed ee 750 mW dull 
AGC CAPACITOR 
Above T , = oe at bee bi oute yeas derate linearly 6.67 mW/°C aS 
AMBIENT TEMPERATURE RANGE: IF OUTPUT RF_GROUND 
OPErating . oun ee we eee aw BS —§5 to +125°C IF INPUT SUBSTRATE AND 
StOKAGE ..6 ai ce haw Dew eeeewASRED As —65 to +150°C IF AMPL. GROUND 
-EAD TEMPERATURE (During Soldering): 
At distance 1/16" + 1/3" 92CS -21666 
(159mm + 0.79 mm) 
from case for 10s max. ......... 265°C Terminal assignment diagram. 
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ELECTRICAL CHARACTERISTICS at T, = 25°C 


SYMBOL 


Static Characteristics In Circuit of Fig. 3 


DC Voltage: 
At Terminals 1, 4 V 


At Terminals 2, 3, 14 V5.V3,V44 


At Terminal 5 


CHARACTERISTIC TEST CONDITIONS 


a; > 
co] wN 


| 


S13)3) 3132 


1V4 
At Terminal 6 
At Terminals 8, 9 VeVg 
At Terminals 10, 11 VioV11 


DC Current: 
Into Terminals 1,4,5, 7 } lala leds 
m 
8,9,10,11,12 | NIgliglaqly 


Into Terminal 2 
Into Terminal 3 
Into Terminal 6. 
Into Terminal 13 


Into Terminal 14 


8 2 


Performance Characteristics In Circuit of Fig. 3 


Input Signal to Dummy 
Antenna at fin=l MHz, 
Sensitivity 30% AM Modulation at 
fmop 7400 Hz, for 11 mV 
output at Vo 
Ratio of Output at Vo 
with Modulation ON and then 
Signal-to-Noise Ratio S/N OFF, Input Signal=100 yV, 34 
30% AM Modulation at 
Input Signal set at 
1 MHz, 90% AM 
Modulation, Distortion 160000 | 400000 
atVo must be 
< 10% 


Dynamic Characteristics For Indicated Stages In Circuit of Fig. 3 


Parallel Capacitance Parallel Resistance 
Stage 


Output Input Output 
Q Lmhos 


a 
pe 50 | 2x 10% min. 140000 
pas | 0 to 80000 


F 
5 


2 


wo 
< 


Hs 
< 


Overload Distortion 


to ; 


RE Amplifier | 80 | 
IF Amplifier 


Mixer 


2500 (Mixer) 


3000 (Amplifier) 


451 


CA3123E File No. 631 


RF MIXER MIXER MIXER OSCILLATOR LF 
OUTPUT INPUT OUTPUT BYPASS TANK OUTPUT 


RF 
INPUT 


RF 
BYPASS 


AGC 
CAPACITOR 


AGC 
DRIVE 


SUBSTRATE 
AND 


IF GROUND 
92CM-21664 


Fig. 2— Schematic diagram of CA3123E. 


* |MH 
at LI e7PF 59 . VOLUME CONTROL 
6uH ww ( ) = TO AUDIO 
. = AMPLIFIER 


~ = Tl ANTENNA 


T TUNING 
CI7 iY 


5.7pF ~4- (WHEN DESIRED) 


RF 
AMPL. K 
TUNING 


DETECTOR 


3302 +12V 
OSCILLATOR +l_c9 Clé baal 
CHOKE 
200pF S808 “TUNING | =T 400yF sical 
OSCILLATOR — * == 
AMPLITUDE 27 pF CAPACITOR IN SERIES WITH INPUT GENERATOR 
= 1.25 VRMS REPRESENTS A DUMMY "WINDSHIELD'- TYPE ANTENNA 92CM-21665 


Transformer 


First IF: 
Primary 


Total Turns To Banalin 
Tap Turns Ratio ping 


critical 
~0.017 ~ 1/0 


Symbol Frequency Inductance Capacitance re) 
ph i pF (> (x 


262 kHz 2840 130 60 
- 
- 2840 130 60 
T3 
Ty 
Ly 
Lo 
L3 


Secondary 


Second IF: 
Primary 


critical 
~0.017 ~ 1/0 


262 kHz 2840 130 60 
Secondary 2840 130 
1 MHz 


60 
Antenna: 
Primary 
Adjusted to an impedance of 75 Q2. with primary resonant at 1 MHz. Coupling should be as tight as practical. 
Secondary 
= Ee 


Wire should be wound around end of coil away from tuning core. 
7.9 MHz 
1 MHz 


1.262 MHz 


Fig. 3— Schematic diagram of AM radio receiver using CA3123E. 
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TYPICAL CHARACTERISTICS 


AMBIENT TEMPERATURE (T,)=25°C 
OPERATING FREQUENCY (f,)=262 kHz 


‘ 
a 

0 
io} 
=z 
= 
a 
2 
= 
oa 
uJ 
se 
- 
P34 
lJ 
oa 
a 
D 
oO 
WW 
oO 
<t 
kK 
n 
ve 
x 


INPUT VOLTAGE (€ij) —™V emus 


92CS-21668 


Fig.4 — Control of RF stage by signal into Terminal No.5. 


+10 


PERFORMANCE CHARACTERISTICS IN CIRCUIT OF FIG. 3 


AM MODUL 


ATION AT 


3302 


92CS- 21669 


Fig.5 — Test circuit for Fig. 4. 


FREQUENCY OF MODULATION (fyop)=400 kHz 


AM MODULATION =30% 


AMBIENT TEMPERATURE (Ta)=25°C 
OUTPUT VOLTAGE MEASURED ACROSS 


400 Hz 


f MOD * 


N 
(eo) 
je) 


OUTPUT — dB 


le— SIGNAL-TO NOISE RATIO 


OUTPUT VOLTAGE —mv 


NO MODUL 


20 K2Q VOLUME CONTROL 


FOR DETAILS BELOW 30zV, SEE FIG. 6 


CA3123E 


Vo 
+12 V 


2 4685 2 468,22 46853 2 46854 2 468.5 10 2 4 682 2 46853 2 468542 4 68 
RF SIGNAL INPUT VOLTAGE — pV 92CS-21670 RF SIGNAL INPUT —,V 


Fig.6 — Signal-to-noise performance. 


10! FREQUENCY OF MODULATION (fygp)=400Hz 


4 6 
8108 


92CS-21667 


Fig.7 — AGC curve showing voltage rise (controlled by 
external capacitance of 5.7 pF: C717, Fig.3/. 


Change in slope in the vicinity of 40000 LV signal input voltage is the 
result of the use of C17 (5.7 pF) in Fig.3. The dotted curve indicates 


expected 


TEMPERATURE (Ta)=25°C 


performance if C17 = 0. 


AMBIENT 
| 


rn 


xs 
= 
2° 
Ke 
o 
Ee 
cy 
a 


RF SIGNAL INPUT — pV 


92CS-21671 


Fig.8 — Overload response. 
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CA3123E 


DIMENSIONAL OUTLINE 


14-Lead Dual-in-Line Plastic Package (JEDEC MOO-001-AB) 


BASE PLANE 


SEATING PLANE 


GAUGE PLANE 


C INDEX AREA 
a | 3 
| i a Fal ae | 
| 
BOTTOM VIEW E] i 
| 
= ! td th Tae. 
SS 6] 
i 
SYMBOL INCHES NOTE ae | MILLIMETERS | 
| MIN. | MAX. | 


0.155 0.200 
0.020 0.050 


MAK. J 5.08 

0.51 1.27 

0.014 | 0.020 0.356 | 0.508 

0.050 | 0.065 1.27 1.65 
sleet Leelee 

ca 0.745 0.770 18. 93 19. 55 
0.300 | 0.325 7.62 8.25 
aoa on 
Le ie oe 

Q 


0.100 TP 2.54 TP 
0.125 0.150 3.18 3.81 
a 0.000 

150 
tet Tete 
0.065 0.090 1.66 2.28 


92SS-4296RI 


a 


NOTES: 


. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


= 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


3. eg applies in zone Ly when unit installed. 

4. a applies to spread leads prior to installation 
5. Nis the maximum quantity of lead positions. 
6. Nj 1s the quantity of allowable missing leads. 


@ When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013”. 
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File No. 561 


Solid State 
Division 


Features: 


16-Lead Dual-in-Line 
Plastic Package 


RCA-CA3089E“ is a monolithic integrated circuit that provides 
all the functions of a comprehensive FM-IF system. Fig. 1 is 
a block diagram showing the CA3089E features, which include 
a three-stage FM-IF amplifier/limiter configuration with level 
detectors for each stage, a doubly-balanced quadrature FM 
detector and an audio amplifier that features the optional use 
of a muting (squelch) circuit. 

The advanced circuit design of the IF system includes 
desirable deluxe features such as delayed AGC for the RF 
tuner, an AFC drive circuit, and an output signal to drive a 
tuning meter and/or provide stereo switching logic. In 
addition, internal power supply regulators maintain a nearly 
constant current drain over the voltage supply range of +8.5 
to +16 volts. 


— 
IF AMPLIFIER 


| 
| 
| 


LEVEL 
| 


LEVEL 
DETECTOR 


CA3089E 


Linear Integrated Circuits 


® Exceptional limiting sensitivity: 
12 uV typ. at —3 dB point 

# Low distortion: 0.1% typ. 
(with double-tuned coil) 

® Sinale-coil tuning capability 


DETECTOR 


TUNING 


METER 
CIRCUIT 


FRAME SUBSTRATE 


Monolithic Silicon 


CA3089E 


FM IF System 


Includes———IF Amplifier, Quadrature Detector, 
AF Preamplifier, and Specific Circuits for AGC, 
AFC, Muting (Squelch), and Tuning Meter 


For FM IF Amplifier Applications in High-Fidelity, Automotive, 
and Communications Receivers 


= High recovered audio: 
400 mV typ. 

= Provides specific signal for 
control of interchannel muting 
(squelch) 

= Provides specific signal for 
direct drive of a tuning meter 


= Provides delayed AGC voltage for RF amplifier 
= Provides a specific circuit for flexible AFC 
® Internal supply-voltage regulators 


The CA3089E is ideal for high-fidelity operation. Distortion 
in a CA3089E FM-IF System is primarily a function of the 
phase linearity characteristic of the outboard detector coil. 


The CA3089E utilizes the 16-lead dual-in-line plastic package 
and can operate over the ambient temperature range of 
—40°C to +85°9C. 


* Formerly Developmental Type No. TA5628. 


— | 
QUADRATURE 
| DETECTOR 


AUDIO 
FM 
DETECTOR 
AUDIO 
MUTE 
(SQUELCH) 
CONTROL 
AMPL. 


LEVEL 


| 
| 
| 
J 


MUTE (SQUELCH) 
DRIVE 
CIRCUIT 


Fig.1-Block diagram of the CA3089E. 
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8-72 


CA3089E File No. 561 


IF AMPLIFIER 


(5) AGC FOR fain 


RF AMPL. METER 


LEVEL DETECTOR & METER CIRCUIT 


Fig.2-Schematic diagram of the CA3089E. 
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File No. 561 


QUADRATURE REF IF V+ 
(2) INPUT Bias (O) ®) out C1) 
"a" = a _ Se 
DETECTOR ae a AUDIO 
AMPLIFIER 
R38 Raq 
500 500 
"_" 
Q46 Q53 
A 
R40 Ra) 
500 500 
R63 
300 
Q49 
\/ AUDIO 
OUT 
sal 6) 
Qg3 
fw | ey 
MUTE 
R43 CONTROL 
500 
AFC 
OUTPUT 
a 
Q57 
BIAS R4 
SUPPLY he 
mer Wi AFC AMPLIFIER 


— 
e 2 BL. 
vee (4) SUBSTRATE 


Q78 
vi 
Q73 
P Cio 
Te) 
R58 ALL RESISTANCE VALUES ARE IN OHMS 
50 ALL CAPACTANCE VALUES ARE IN PICOFARADS 
MUTE 
LOGIC 
\/ 
MUTE DRIVE 


Fig.2-Schematic diagram of the CA3089E. 
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MAXIMUM RATINGS, Absolute Maximum Values, at T 4 = 25°C 
DC Supply Voltage: 


Between Terminale tiand@ ..2.6 26 ws ew ee ee ee ee 16 V 

Between Terminals 1] and 14.0.6. 5608.8 846 Rae ew ee 16 V 
DC Gurrent (out of Terminal 75) . ... 6 cs ei eee wee HR GT ERT HD 2 mA 
Device Dissipation: 

ete TA SRO a oo 05 wR Os eR ODER EE ee Oo ED 600 mW 

AUOVETA = G0°S 244 beh kee RR eee Re derate linearly 6.7 mW?C 
Ambient Temperature Range: 

OSG 64 ce ee ehhh eet t eR eee CAGES Ree aa -40 to + 85 °c 

ROG gcc ts dV GRO ERG KDR E REGED ED PREY OEE EE EwEEG SF -65 to +150 a 
Lead Temperature (During Soldering): 

At distance not less than 1/32’’ (0.79mm) from case for 10 seconds max. .......... +265 % 


ELECTRICAL CHARACTERISTICS, at Tq = 25°C, Vt = 12 Volts 


TEST CONDITIONS 


CHARACTERISTIC SYMBOL Circuit 
Fig. No. 


Static (DC) Characteristics 


a 
= 
won 


= 
<< 
bs 


Quiescent Circuit Current 
DC Voltages: 


Terminal 1 (IF Input) 


Terminal 2 (AC Return to Input) — No signal input, 


Terminal 3 (DC Bias to Input) Non muted 
Terminal 6 (Audio Output) 


Terminal 10 (DC Reference) a 


NP NTN Ww 
S| Aj A ro) 


Ww 

L 
oniaotijei|-|— is 
COLOIN] RIN rep) 
ee) el N 
Di Dm)|O}] OO}; © Ww 


Dynamic Characteristics 


Input Limiting Voltage (-3 dB point) V1 (lim) 
AM Rejection (Term. 6) 


fg = 10.7 MHz, 
Recovered AF Voltage (Term. 6) Vo(AF) 2 


Total Harmonic Distortion: * 
Single Tuned (Term. 6) fmod. = 400 Hz, 


Double Tuned (Term. 6) Deviation = 


+ 
Signal plus Noise to Noise Ratio (Term. 6) |S +N/N =75 kHz 


* THD characteristics are essentially a function of the phase characteristics of the network connected between terminals 8, 9, and 10. 


O1 INO 
3 3 
= = |<] <| <i < > 


as 


i) 

O| # 

o| a 
© 
oO 

o 

~) N 
ae 


a}|oO 
i ee 


Ac) Ww 
p FF WwW 
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SIGNAL 
INPUT 0.01 nF 


VOLTAGE a 


SIGNAL 
AYDIO INPUT 
OUTPUT VOLTAGE 


CA3089E 


0.02 
onl 2.7K 
©) CA3089E ©) AUDIO 
5 Olu OUTPUT 
0.33 uF nF (2) = 
T 0.02 
BF © 
aL 470 
= © 
150 pA @ = 
FULL a 
1 SCALE @ = ae OR 
= 33K 
ALL RESISTANCE VALUES ARE IN OHMS HOS O5M= 
*_ TUNES WITH 100 pF (C) AT 10.7 MHz = = 
Qg(UNLOADED) #75 (G.I. AUTOMATIC MFG. DIV. EX22741 OR EQUIVALENT) TUNING METER aS 
SCALE 


ALL RESISTANCE VALUES ARE IN OHMS 
* T: PRI. -Qo (UNLOADED) = 75(TUNES WITH 100 pF (Cl) 20t OF 34e ON 7/32" DIA. FOR? 
SEC.-Qo(UNLOADED) =75 (TUNES WITH 100 pF (C2) 20t OF 34e ON 7/32" DIA FORI 
kQ(PER CENT OF CRITICAL COUPLING) = 70% 
; (ADJUSTED FOR COIL VOLTAGE Vc)=150 mv 
coll. ABOVE VALUES PERMIT PROPER OPERATION OF MUTE (SQUELCH) CIRCUIT 
"E" TYPE SLUGS, SPACING 4mm 


92CM-I9040R! 


Fig.3-Test circuit for CA3089E using a single-tuned detector 


92CM-I9041RI 


Fig.4-Test circuit for CA3089E using a double-tuned detector 
coll. 


DC VOLTAGE SUPPLY v*™=l2V 
AMBIENT TEMPERATURE (Ta )=+25°C 


TEST CIRCUIT - SEE FIG.3 


Ol ail 


220 250 
pF pF 


3.9K 


3002 | pm* 34 
INPUT |TUNER 3s 
TUNER AGC DC VOLTAGE AT 


TERMINAL No.!5 
(RIGHT CO-ORDINATE) 


N) 
s) 


DC VOLTS 


O 
(8) 
(9) 
(0) 
(31 CA3089E 
(4) 
(4) 
ALL RESISTANCE VALUES ARE IN OHMS 
* WALLER 4SN3FIC OR EQUIVALENT 
% % MURATA SFG 10.7 MA OR EQUIVALENT 
¢ L TUNES WITH fO00pF (C) AT 10.7 MHz aaueseaas 
Qo UNLOADED?75 (G.I EX22741 OR EQUIVALENT) 


lJ 
oO 
z 
<I 
a 
2 
” 
WJ 
Or 
no) 
= 
=> 
oP 
Ox 
Da 
ais 
Or 
wt 
a 
WS 
> 
a 
oO 
= 
Oz 
WwW 
ee 
Oo 
) 
2 
i— 
> 
= 


Performance data at f, = 98 MHz, fyop = 400 Hz, 


Deviation = +75 kHz: 
| To 100 IK lOK lOOK 
-3dB Limiting Sensitivity ..... 2uV (Antenna Level) INPUT SIGNAL—pV 
20dB Quieting Sensitivity ..... 1yV (Antenna Level) eeteieaee 
30dB Quieting Sensitivity .... 1.5uV (Antenna Level) 


Fig.5-Typical FM tuner using the CA3089E with a single-tuned Fig.6-Muting action, tuner AGC, and tuning meter output as a 
detector coil. function of input signal voltage. 
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CA3089E 


DC POWER SUPPLY (V*) =12 Vv 
AMBIENT TEMPERATURE (T,)= 25°C 


SEE Leet CIRCUIT, FIG. 3 


a a 


BRIE 
. 
HN 


: 


NSE 
: 
: 


HH 


i 
a 
HE 


H 
: 
ae 
a 


fe | 
SEHR 


CURRENT INTO TERMINAL 7—yzA 


ie 


Peet bee et pee pete 
we 2 SS eae See eS er es 


- 100 -50 O 50 100 
CHANGE IN FREQUENCY (Af)—kHz 


92CS-19043 


Fig.7-AFC characteristics (current at Term. 7 as a function of 


change in frequency). 


mem CA3089 IFs 


a) Bottom view of printed-circuit board. 


b) Component side — top view. 


Fig.8-Actual size photographs of the CA3089E and outboard 


components mounted on a printed-circuit board. 
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DIMENSIONAL OUTLINE 


16—LEAD DUAL-—IN—LINE PLASTIC PACKAGE JEDEC MO—001—AC 


BASE PLANE a) 
i : 

SEATING PLANE 1 

GAUGEPLANE ——™ Ay 


pel - i mL 4 


92CM-159 
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SYMBOL] INCHES — aaa 
= 155 | 0.200 3.94 A 08 
0.020 | 0.050 0.51 1.27 
0.014 | 0.020 0.356 | 0.508 
0.035 | 0.065 0.89 1.65 
CG 0.012® 0.204 | 0.304 
= 0.785 18.93 | 19.93 
0.325 7.62 8.25 
’ 0.260 6.10 | 6.60 
0.100 TP 2.54 TP 
0.300 TP 7.62 TP 
0.125 | 0.150 3.18 3.81 
Ly | 0.000 | 0.030 0.000 | 0.76 


a 


_ 0.040 ps 075 El ps 1.90 
0.015 0.060 0.39 1.52 
NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2 Leads within 0.005” (0.12 mm) radius of True Position (TP) at 


guage plane with maximum material condition and unit installed. 


- @q applies in zone Ly when unit installed. 
a applies to spread leads prior to installation. 


. Nis the maximum quantity of lead positions. 


a nf Ww 


. N71 the quantity of allowable missing leads. 


@When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) should not exceed 0.013". 


CA3089E 


INGA 


Solid State 
Division 


Features: 


14-lead dual-in-line plastic pack- 
age, leads in quad-formed arrange- 


ment. 


RCA CA3075 is an integrated circuit which provides, 
in a single monolithic chip, an FM IF subsystem for 
Communications and High-Fidelity Receivers. This de- 
vice, shown in the schematic diagram (Fig. 2), 
sists of a multistage IF amplifier-limiter section with 
a Zener regulated power supply, an FM detector stage, 
and an AF preamplifier section. <A typical application 
of the CA3075, in FM receiver circuits, is shown in the 
block diagram (Fig. 1). 


con- 


The three-stage, emitter-follower-coupled IF amplifier 
section provides a 60-dB typ. voltage gain at an operat- 
ing frequency of 10.7MHz and features, because of its 


10.7 MHz 
FM TUN 
a TOMER FILTER 


“RECOMMENDED IC AMPLIFIER-LIMITER 
IS THE RCA CA3011, CA3012, OR CA3076. 


e Good sensitivity: 
e Excellent AM rejection: 
e internal Zener diode regulation for the IF amplifier section 
e Low harmonic distortion 

e Differential peak detection: 
e Audio preamplifier voltage gain: 
e Minimum number of external parts required 


File No. 429 


Linear Integrated Circuits 


Monolithic Silicon 


CA3075 


FM IF Amplifier - Limiter, 
Detector, and Audio Preamplifier 


For FM IF Amplifier Applications Up To 20 MHz In 
Communications Receivers And High-Fidelity Receivers 


Input limiting voltage (knee) = 250 WV typ. at 10.7 MHz 
55 dB typ. at 10.7 MHz 


Permits simplified single-coil tuning 
21 dB typ. 


transistor constant-current sink, an output stage with 
exceptionally good limiting characteristics. 


The FM detector section, which utilizes a differential- 
peak-detection circuit, requires only a single coil in the 
associated outboard detector circuit; hence, tuning the 
detector circuit is a simple procedure. 


The audio preamplifier circuit provides a 21-dB voltage 
gain with low impedance output for driving subsequent 
audio amplifier stages. 


The CA3075 utilizes a 14-lead dual-in-line plastic pack- 
age with leads in a special quad-formed arrangement. 


AUDIO 
OUTPUT 


gee VOLTAGE 
REGULATOR 

ae EMITTER 

FOLLOWER 


929M-4563 


Fig. 1- Block diagram of typical FM receiver utilizing the CA3075 
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MAXIMUM RATINGS, Absolute-Maximum Values at Ta = 25°C 


DC Supply Voltage [ between Terminals 5 (V*) and 3 (v-) | 12.5 Vv 
DG Current. (ints Terminal 5)....<06cceeeesacees 30 mA 
Device Dissipation: 
Up to Ty = 50°C. ces ers ce cesses senseees 760 mW 
Above Ty = G0 Cicesvveviuweaceekwcemeaws derate linearly 7.6 mW/°C 
Ambient Temperature Range: 
OPGPSHNE «cue e eke eee DEEN CMR COD - 40 to +85 i 
SWE eck ue be CRO bee Se EES EKER DHS Ee D OS = 65 to + 150 a 
Lead Temperature (During soldering for 10s max.)..... +265 °G 


ELECTRICAL CHARACTERISTICS at Ta = 25°C 
LIMITS TEST 


CHARACTERISTIC SYMBOL TEST CONDITIONS UNITS | CIRCUIT 


Static Characteristics 


DC Voltage: 
At Terminal 7 
At Terminal 8 
At Terminal 12 5 


5 
DC Current (into Terminal 5): 
At V+ =8.5V 8.5 15 
At V+=112V Is = | GS 
At V+ =12.5V - 19 


Dynamic Characteristics at Vt = 11.2 


IF AMPLIFIER fo = 10.7 MHz 

Input Limiting Voltage f(Modulation) = 400 Hz 
(knee, - 3dB point) Deviation = +75 kHz 

fo = 10.7 MHz 

f (Modulation) = 400 Hz 

FM: Deviation = +75 kHz 

AM: Modulation = 30% 


| AM Rejection 


Input Impedance Components: 
Parallel Resistance fo = 10.7 MHz 
Parallel Capacitance Vin = 10mV RMS 


DETECTOR 


Recovered AF Voltage (at fo = 10.7 MHz 
Terminal 12) f (Modulation) = 400 Hz 


Total Harmonic Distortion Deviation = + 75 kHz 


AUDIO PREAMPLIFIER 
Voltage Gain A(AF) | Viy = 100mV, fg = 400Hz 21 
= a 


Total Harmonic Distortion THD =| Voyt = 2V, fo = 400Hz % 
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200 200 


ALL RESISTANCE VALUES ARE IN OHMS 
ALL CAPACITANCE VALUES ARE IN pF 


92CL-16084 


Fig. 2-Schematic diagram of CA3075 


UNIVERTER 
BOONTON 
207E OR 
EQUIVALENT 


FM SIGNAL 
GENERATOR 


BOONTON 
202H OR 
EQUIVALENT 


*L MILLER 4505 OR EQUIVALENT 
“R= 33kM OR SUCH VALUE TO 
ADJUST Q OF COIL TO 55 100 pF 


Fig. 3- Test circuit for input limiting voltage, 
AF voltage, and total harmonic distortion 


AC VTVM 
BALLANTINE 
314 OR 

EQUIVALENT 


38-3865 


recovered 
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AUDIO 
GENERATOR 
HEWLETT- 

PACKARD 


AC VTVM 
BALLANTINE 
314 OR 

EQUIVALENT 


OR 
EQUIVALENT 


DISTORTION 
ANALYZER 
HEWLETT- 
PACKARD 
330B OR 

EQUIVALENT 


EQUIVALENT 


TEST PROCEDURE 


VOLTAGE GAIN DISTORTION 
1. SET AUDIO GENERATOR FOR V; = 100mV RMS 1. SET AUDIO GENERATOR FOR Vo = 2V RMS 
2. READ Vo 2. READ DISTORTION IN % 


3. GAIN = 20 LOGjg Vo/V\ 
9.°$5-456/ 


Fig. 4 - Test circuit for audio preamplifier voltage gain 
and total harmonic distortion 


File No. 429 


AM 
GENERATOR 
MEASUREMENT 
OR EQUIVALENT 


FREQUENCY 
COUNTER 


UNIVERTER 
HEWLETT- 
PACKARD 
207E OR 
EQUIVALENT 


FM SIGNAL 
GENERATOR 
HEWLETT 
PACKARD 
202H OR 
EQUIVALENT 


Ly MILLER 4505 OR EQUIVALENT 


*R = 33kM OR SUCH VALUE TO ai 
ADJUST Q OF COIL TO 55 = 


WAVE 
ANALYZER 
HEWLETT- 
PACKARD 
302A OR 
EQUIVALENT 


TEST PROCEDURE 
. CONNECT FM GENERATOR, FREQUENCY COUNTER, AND 
UNIVERTER TO INPUT OF CA3075 
2. SET f = 10.7MHz, Vj = 100mV, 
{(MODULATION) = 400Hz, f(DEVIATION) = * 75 kHz 
. TUNE WAVE ANALYZER FOR PEAK READING AT 400 Hz 
. RECORD FM Vo (AF) 


. CONNECT AM GENERATOR TO INPUT OF CA3075 


. SET = 10.7 MHz, Vy = 100 mV, 
{(MODULATION) = 400Hz WITH 30% MODULATION 


. TUNE WAVE ANALYZER FOR PEAK READING AT 400 Hz 
. RECORD AM Vo(AF) 


3 
4 
100 pF 6.8kM 5. DISCONNECT FM GENERATOR 
6 
7 


oo 


FM:VQ(AF) 


Am REJECTION = 20 LOGj9 
AM3VQ (AF) 


Fig. 5- Test circuit for AM rejection 


92S$-4564 


Fig. 6- Test circuit for static characteristics 


Recommended Mounting-Hole Dimensions and Spacings. 


TOP VIEW 
PACKAGE 
LEADS 
100 2 2 S 
(2.54) 3 : 
200 ee ee 
(5.08) TERMINAL 


“ure 


141 2 
(3.58) te (IN CIRCUIT BOARD) 
: 92CS-14873 


Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


DIMENSIONAL OUTLINE 


14-Lead Dual-in-Line Plastic Package with Leads 


in Quad-Formed Arrangement 


i ai 

745 \18.93 a 
030 /.76 
ani 141312 11:10 9 8 


INDEX 
PRINT 1, 260 6.60) 
240 \6.10 

INDEX 
NUMERAL f 
APPROX. .062 (1.57) 123 456 7 
050 ne 
020 \ .51 


.090 te 
065 \1.66 


.200 [5.08 
155 \3.94 
.065 {1.65 
=I “p50 He Te: 
¥ 100 | | 
100 (2.54) 4] 020 /.508 
(2.54) TYP. re 014 eS —_ 
MIN. 
400 
(10.16) 
200 
(5.08) 
TYP. 
.300 (7.62) 
TYP. 
92CS-14872R1 
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Division 


Special-Function Sub-System 


RCA Integrated Circuit Type CA3043 provides in a sin- 
gle monolithic silicon chip, a major sub-system for the 
IF sections of Communications and high-fidelity FM 
receivers. As shown in the Schematic Diagram (Fig.2) 
and the FM Receiver Block Diagram (Fig.1), the CA3043 
contains a multistage if-amplifier/limiter section, an 
FM-detector stage,a Zener-diode regulated power-supply 
section, and an af-amplifier section. In FM receivers, 
the CA3043 can be used to provide if amplification and 
limiting, FM detection, and af preamplification. The 
CA3043 provides exceptional versatility of circuit design 
because the if-amplifier/limiter section, FM detector 
section, and af-preamplifier/driver section can be used 
independently of each other. 


The four stage emitter-follower-coupled if amplifier 
section provides 80-dB voltage gain at 10.7 MHz, and 
features an output stage with exceptionally good limiting 
characteristics because of its 
current sink. 


transistor constant- 


The FM detector section is distinguished by circuitry 
which provides forward bias to the detector diodes, D2 
and D3, and also provides a reference voltage for AFC. 


The audio amplifier provides a low-impedance drive for 
subsequent audio amplifiers. 


The power supply section provides zener-regulated, 
decoupled voltages for the IF amplifier, detector, and 
audio amplifier sections. 


AUDIO 
AMPLIFIER 


92CS-15044 


Fig.1 - Typical application of the CA3043 as a high-gain 
limiter, amplifier-detector in an FM receiver. 
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HIGH-GAIN IF AMPLIFIER, 
LIMITER, FM DETECTOR, AND 


File No. 331 


Linear Integrated Circuits 


CA3043 


Monolithic Silicon 


AF PREAMPLIFIER/DRIVER 


For FM IF Amplifier Applications 
in Communications Receivers and 
High-Fidelity FM Receivers up to 20 MHz 


FEATURES 


high sensitivity - - input limiting voltage (knee) 
50 uV typ. at 10.7 MHz 


excellent AM rejection - - 58 dB typ. at 10.7 MHz 
inherent high stability - - internally shielded 
internal Zener-diode regulated voltage supply 

low harmonic radiation 

wide frequency capability - - <100 kHz to >20 MHz 


low harmonic distortion 


DIMENSIONAL OUTLINE 


MAX | 305 \775 
| | DIA 


+— 


5 a 
(12.70) 370 (9.39 
MIN [ 1 335 \8.5! 
U DIA 


/ 
019 / 482 S 
016 (407) O!A 


180 ; 
(457) —»| 335 an 


| 
———— 


245/622 
* ee 


5.47, 


ae: 2 
t Z 
034 a 045 (' Hs 


028 \7Il2 .024 
S2CS-12947RI 


Dimensions in Inches and Millimeters 


NOTE: Dimensions in parentheses are in millimeters and 
are derived from the basic inch dimensions as indicated. 
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ABSOLUTE-MAXIMUM RATINGS at Ta = 25°C 


DISSIPATION: TEMPERATURE RANGE: 
At T, = 25°C to T i SBP 6 ea ead ewe 450 mW Operating............... -55°C to + 125°C 
Above Ta = 85°C > iG @ ae Derate linearly 5 mW/°C Storage ................ -65°C to + 150°C 


LEAD TEMPERATURE (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79 min) 
fromcase for lO seeondsmax 2 kkk kk ee He ee ee he | PREEMC 


MAXIMUM VOLTAGE RATINGS 


The following chart gives the range of voltages which can be applied to the terminals 
listed horizontally with respect to the terminals listed vertically. For example, the MAXIMUM 
voltage range between horizontal terminal 5 and vertical terminal 3 is +6 to 0 volts. CURRENT RATINGS 


TERN- 
INAL Z 3 4 5 7 12 
7 
+15 Note(2) 

+2 if 
SOG 
0 +6 * 

6 () 


+ 


Note 1: These terminals should be connected through a dc 
resistance to any terminal which does not exceed 


100 ohms. * Voltages are not normally applied between these terminals. 

Note 2: Pin 11 may be connected to any positive voltage Voltages appearing between these terminals will be safe if 
source through a suitable resistor provided its cur- the specified limits between all other terminals are not 
rent rating is not exceeded. exceeded. 
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ELECTRICAL CHARACTERISTICS at TA = 25°C 


TYPICAL 
CHARACTERISTICS 


TEST CIR- 
SPECIAL TEST CUIT AND 


CONDITIONS PROCEDURE 


LIMITS 


SYMBOLS TYPE CA3043 UNITS 


CHARACTERISTICS 


CURVES 


4 
«K 
P 
Gi 

ry) 
ag 
— 
ga 


a 
ga 


STATIC CHARACTERISTICS 


Current Drain at 6V 
into Pin No.11 


3 
> 


= 3 


Ih Vcc = +6V 


=~ — 
p m 


= 
a 
on 
> 


Regulator Voltage Pin No.11 Vi 


—" 


Total Device Dissipation 


Quiescent Operating Current 
into Pin No.6 


N — 
So 
RO 
Ro 
LS al 


a 


DYNAMIC CHARACTERISTICS at Voc = +30V, Rg = 750 (2, f = 10.7 MHz 
Input Limiting Voltage (knee) vj(lim) Vo(af) at -3dB point 


Limiting Current from Pin No.6 Ig (lim) ae 


vj; = 1 mV (RMS) 
f (modulating) = 1 kHz 
Deviation = + 75 kHz 


fla 
p | oO 
N 


| 


~ 
on Nh 
Oo 


Recovered AF Voltage 110 150 


< 

2. 
» 
= 


vy; = 10 mV 
f (modulating) = 1 kHz 
% modulation = 50% 


Vj =lmvV (RMS) 


Amplitude-Modulation Rejection 


S 
is) 


Total Harmonic Distortion 
Input Impedance Components: 


Parallel Input Resistance 


~, 


a, |z 
a |x Ss 3 


THD 
Cin 


Parallel Input Capacitance 


R 
| 19 
1 600 


500 


fo) 
o 
Own 
fo) 
w 
on 2 
AD 7D 
x@ 
fe) — 
mM 
ro) 
no 
<f" 


0. D5 
S 
Q 
D Ris -'9 
A 8 D2 5K 
O 
Rie S Ri7 
a4 4K S 4k 
- J 
QO9 
4 
6 Qiq ©) 
©) 
Ras 
Qiqg Q 3K 
Ri3 5 
12K O 
0; 
—— 
92CM-19999 
1OK 
Notes: Fig.2 - Schematic diagram. 


5S = Substrate 
Terminal No.3 wire-connected to the case. 
Terminal No.10 connected to the case through the substrate. 


Terminals No.3 and 10 which are connected to the substrate 
should be connected to the most negative point in the circuit. 


Diodes D4 and Ds, act as capacitors and are used to balance 
the detector substrate capacitances. 
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Switch in Position A for: 


Dissipation Test 


into Pin No.11 


92CS-15105 


Fig.3 - Regulator voltage, device dissipation, quiescent 
operating current, and current at 6 volts into Pin No. 11. 


40 dB 
ATTENUATOR 
GENERAL RADIO 
TYPE 874 
OR EQUIVALENT | 


TUNED 
AM GENERATOR 
MEASUREMENT [ LC NETWORK = 2 kQ 
CORP. 
oni ae 
OR EQUIVALENT TE ee 


OR EQUIVALENT 


Regulator-Voltage, Quiescent- 
Operating-Current, and Device 


Switch in Position B for Current 


CA3043 


UNIVERTER 
BOONTON 
TYPE 207E 


DISTORTION 


— ANALYZER 
AM—-FM HEWLETT-PACKARD 

GENERATOR tT TYPE 3308 
BOONTON 


R 
TYPE 202B OR EQUIVALENT 


OR EQUIVALENT 


92CS-15104 


PROCEDURE: 

1, Recovered Audio Voltage vo(af) — 
Set input frequency to 10.7 MHz, 
: 1 mV(RMS), modulating frequency = 1 kHz 
Deviation = +75 kHz 


Record v. as measured on the Distortion Analyzer meter 
scale. 


This is the recovered Audio Voltage vocaf) 
2. 3 dB Limiting Sensitivity vi(lim) — 
Reduce vj until vg(af) drops 3 dB. 


Record this value of vj as Vi(1im) 


3. Total Harmonic Distortion THD — 


Reset v; to 1mV(RMS) and operate Distortion Analyzer per 
manufacturer’s instructions to measure THD. 


RF VTVM 
BOONTON 
TYPE QIC 


OR EQUIVALENT * See Fig.9 for details on Discriminator Transformer. 


Fig.6 - Input limiting voltage (knee), recovered AF 
voltage, and total harmonic distortion test circuit. 


92CS-!15:06 


Voltage Gain 


= 20 logjg 100 


Vi 


Cy, - Bypass Capacitor, 0.1 uF electrolytic in parallel with 0.01 uF 


v 
Ig(lim) =—*, vj = 100 mV(RMS) 


2K.) 


7 Output circuit should be completely shielded from the input 
circuit at the socket. 


Fig.4 - Voltage gain test circuit. 


a 
= 
x 
> 
1 
= 
> 
WwW 
oO 
a 
- 
eS) 
oO 
> 
= 
= 
a 
= 


70 


\ 
CT PT 
itt 


ecu (f) —MHz 


60 FREQUENCY (f)—MHz 


VOLTAGE GAIN (Ay) —dB 


92CS-15038 
Fig.7 - Input limiting voltage (knee) at -3dB point 


vs frequency. 


oo 
92CS-I5035 


Fig.5 - Voltage gain vs frequency. 
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FREQUENCY 
COUNTER 


UNIVERTER 
BOONTON 
TYPE 207E 
OR EQUIVALENT 


AM—FM 
GENERATOR 


WAVE 


BOONTON ANALYZER 
TYPE 202B HEWLETT-PACKARD 
OR EQUIVALENT TYPE 302A 


OR EQUIVALENT 


AM GENERATOR 
MEASUREMENT 
CORP 
TYPE 658 
OR EQUIVALENT 


92CS- 15103 
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PROCEDURE: 


A, 


Connect FM Generator to CA3043 input. 


Set frequency to 10.7 MHz, vj = 10 mV, modulating frequen- 
cy = 1 kHz 


Deviation = +75 kHz. 


Tune Wave Analyzer to peak reading at 1 kHz and record 
recovered Audio Voltage vo(af)FM- 


Disconnect FM Generator and Connect AM Generator to 
CA3043 input. 


Set frequency to 10.7 MHz, vj = 10 mV, modulating frequen- 
cy = 1 kHz, percent modulation = 50%. 


Tune Wave Analyzer to peak reading and record recovered 
audio voltage Vo(af)AM 
Vo(af)FM 


Vo(af)AM 


Amplitude Modulation Rejection Ratio = 20 logjg 


Fig.8 - Amplitude modulation rejection test circuit. 


Coil Form, Outside Diameter = 7/32" 


Can = 


62 pF 62pF 


1/2"’ square X 1-1/8" long 
Slugs - Radio Industries Type MP34/MP100 Material 


L; & L3 = 20 Turns 5-44 litz wire universal wound 
Ly = 10 Turns 5-44 litz wire wound bifilar with Lj 
Ij & L3 coupling adjusted to 520 kHz peak to peak separation 


92CS-I5101 


on S curve when operated in circuit shown in Fig.6. 


Fig.9 - 10.7 MHz discriminator transformer for CA3043. 
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ae ee a eae a 


mei Linear Integrated Circuits 


Solid State CA3013 
Division CA3014 


Wide-Band Amplifier-Discriminators 


Monolithic Silicon 


SCHEMATIC DIAGRAM FOR CA3013 AND CA3014 


Fo 
€ RGA > 
an an 


| 
pea 
van i 


Teed 

baie 

if 
lV 
ey 


FEATURES & APPLICATIONS: 
@ exceptionally high gain: 

power gain at 4.5 MHz — 75 dB typ. 
@ excellent limiting characteristics — 


input limiting voltage (knee) 
= 300 pV typ. at 4.5 MHz 


GROUND e@ excellent AM rejection: > 50 dB 
at 4.5 MHz 


RESISTANCE VALUES 
ARE IN OHMS 


@ high audio-voltage recovery — 
220 mV typ. at 4.5 MHz 
initial 25 kHz deviation 


@ wide frequency capability — 100 kHz 
to > 20 MHz 


BLOCK DIAGRAM OF TYPICAL TELEVISION RECEIVER USING RCA INTEGRATED- 
CIRCUIT SOUND-IF AMPLIFIER AND DETECTOR SECTION @ comprehensive circuit functions: 


IF 
re IER 
DETECTOR 


if amplifier, AM and noise limiter, 


VERTICAL | |HORIZONTAL DEFLECTION FM detector, audio preamplifier 
DEFLECTION & HIGH-VOLTAGE 
CIRCUITS CIRCUITS 


PICTURE 
TUBE 


* DISCRIMINATOR 
TRANSFORMER: 
FOR DETAILS 

SEE SKETCH 
BELOW 


= AF - 
AMPLIFIER 


SPEAKER 


INTEGRATED-CIRCUIT SOUND-IF AMPLIFIER AND Per ETOS | 


92CM-13826 


11-73 
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CA3013, CA3014 


ABSOLUTE-MAXIMUM VOLTAGE LIMITS AT Tag = 25° C 


Indicated voltage limits for each terminal can be applied under the specified voltage 
conditions for other terminals. All voltages are with respect to ground (Terminal 8). 


CA3013 
TERMINAL| VOLTAGE LIMITS 


Psp 6 [| 7] 8] 9 
po | 3 | | | Same asi] [2.5 to 7.5 | 47.8 Ground 1.5 
Sameas2]} = +2.5 to +7.5 Same as 4 
310 4 12.5 t0 45 
5 | o | +0 |-3to #3 

Sane as 1 

Same 2s 1 

Sane as 1 | 

Sane as 1 


—" 
fam] 


+ 
| 
on 


on 


Same as 4 +7.5 
6 +7.5 | -3 to +3] Same as 1 Same as 6 47.5} = | Same as 4 | Ground | AF Output | +75 

15 Same as | 

| # | -3 | +7.9 | -3 to +3 | Same as 1 


12.510 +7.5 | «7.5 | Same as 4] = __| Ground | AF Output | «7.5 
[Same as 4 
poo | 0 | a Same as | 
oe 


+2.9 to +7.9 Same as 4 | Ground #7.9 

12.5 to 47.5 Ground] = | 47.5 
10 | ~=—0— | H10_—| -3 to +3 | Same as 1 2.5 to 47.5 Ground 
INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL) 


Do Not Apply External Voltage 


+ x, 
on 


CA3014 


S 


VOLTAGE CONDITIONS AT OTHER TERMINAL 
a 
| | 3 7250 0 | 
| Same as 4 
| Same as 4 


| e 
e 
w 
wr 
fae) 
= 
fa>) 
fee) 
” 
— 
+ pick 
fom) lam) 


ao }]}o 


4 | o26 | a0 | 3t0 <3] Same as 
[6 | 5 | oo | -3to3| Same as 1 
+10 | -3 to +3} Same as 1 
| gf 3 | HO. | -3 to +3 | Same as 1 
a Same as | 


Same as 1 


BE 


+2.5to +10 | - | Same as 4} Same as 4 10 
Same as HO fe Same as 4 +10 
+2.5to +10 | +10 | Sameas4]}  - —_| Ground +10 
12.5 to +10 | +10 | sameas4| Sameas4|Ground| - | 


Do Not Apply External Voltage 


+ 
—" 
oe 


OPERATING-TEMPERATURE RANGE .......... - 55 to +125°C Example of use of LIMITS TABLE: 
STORAGE-TEMPERATURE RANGE ............ - 65 to +150°C For RCA-CA3013, a maximum voltage of +3 volts may be 
LEAD TEMPERATURE (During Soldering): applied to Terminal 1 under the following conditions: 
ghetabaties VOLES 188 helt Glepe = LE 5 Terminal 2 is at the same dc potential as Terminal 1 
from case Tor TO'SEGONdS MAX «caus cnces eat eeweieyewe +265°C Terminal 3 do wet apply external voltage 
MAXIMUM INPUT-SIGNAL VOLTAGE: Terminal 4 is at any dc potential between +2.5and +7.5 volts 
Between Terminals 1 and 2 ...0caecensetweev ra tdiweses +3V Terminal 5 is ata dc potential of +7.5 volts 
MAXIMUM DEVICE DISSIPATION .............22.5- 300 mW Terminals 6 and 7 are at the same dc potential as Terminal 4 
RECOMMENDED MINIMUM DC Terminal 8 is at dc ground potential 
SUPPLY VOLTAGE (Vag) oes eee eee c en eee cece nee 55V Terminal 9 is used as the af output terminal 


Terminal 10 is at a de potential of +7.5 volts 
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TEST CONDITIONS LIMITS 
TYPICAL 


ELECTRICAL 
CHARACTERISTICS SETUP aa _ bles 
(See Page 8 for SYMBOLS} = & CA3013 CA3014 [UNITS] cypVeEs 
Definitions of Terms) 

Fig. Min.| Typ.[Max.|Min.[Typ.[Max.] | Fig. | 

| - {80 [ - | 73| 80 | 120] mw | 

3 60] 90 | 133[ 73 | 90 [110 [ mw | 

|= [70 | - | 60[ 70 [110[ mw | 

Total |= [130 { - [106130 [170 [ mw | 

Device 3 120 | 187 | 106 | 120 | 150] mW_| 

Dissipation * |= | 100] - | 90] 100 | 150] mw | 

P= | - [= [165] 210 | 250] mw | 

3 P= | - | - [165] 190 [2307 mw] 

|= | - | = [150] 160 | 230] mW | 

| 55 | - | 5] - | 50] 55 | - | ap | 

5 | +25 [60 66 | - [60] 66 | - | cB | 

+125 [= [er - [50,61 | - | a | 

| 55 | = [59 - [55] 59 | = | ap | 

5 ] | +25 [65 [ 70] - | 65] 70 | - | a | 

Voltage Gain ** | +125 | - | 65 | - | 55] 65 | - | cB 

p55 [= [= | - | 55] 61 | - | ab | 

5 lo | 25) [-[- | - | es[ 7] = | ab | 

| +25 |= [= | - [55] 66 | = | a | 

45 | 7.5 | +25 | 60] 67 | - | 60| 67 | - | aB | 
; 10.7 15 [| +25 | 55] 60 | - | 55] 60 | - | : 


Input-lmpedance 
Components: 


Parallel Input 
Resistance 


ar =x 
[ss [60 [= [oe 


ete tip ey 


Tee 
: EE 


Parallel Input 
Capacitance 


Output-Impedance 
Components: 


Parallel Output 
Resistance 


Parallel Output 
Capacitance 


Pate fellate 


Satie 
14 4.5 


Noise Figure 


oO (ep) 0 
— > 

= = — 

— 


= 
S 
cC 
4 


Input Limiting 
Voltage (Knee) 


< 
—_~ 

3 
— 


| 425 [128 | 188] - [135/188 | - | mv | 15 
oT = [av 


) 


Recovered AF Voltage 


<= 
oO 
— 
2 
— 


Amplituae-Modulation 
Rejection 
Discriminator 

Output Resistance 
Total Harmonic 

Distortion 14 4.9 


* Total current drain may be determined by dividing Py.by V ** Recommended minimum dc supply voltage (Voc) is 5.5 V 
ui al Nominal load current flowing into terminal 5 is 1.5 mA at t7.5 


(disc) 


= 
oS 


ater | 
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TYPICAL CHARACTERISTICS AND TEST SETUPS 
DISSIPATION TEST SETUP DISSIPATION vs. TEMPERATURE 


TO TTTToToTTrToToTTTTToToToToToooToT—oToT ooo 

*APPLIES ONLY FOR CA30I9 eee 
PTT Ta Litre eee CLC Ecceeree reece 
SRRSUSRCS0 CS REE SERS CSREES ESS SES SSSR RSE ERE 
CORTE 


' 
O 
© 


TOTAL DEVICE DISSIPATION (P+)-MILLIWATTS 


TOTAL DEVICE DISSIPATION (P7)=VocI 
92CS-13804 


75 -50 -25 O 2 50 75 100 125 150 
Fig.3 AMBIENT TEMPERATURE (T,) — °C 


92CS-13797 


Fig.4 


VOLTAGE-GAIN TEST SETUP 


PROCEDURE: 
1) Set input frequency at desired value, ¥, = 100 nV rms. 
2) Record Vo: 
3) Calculate Voltage Gain A from A =20 logig Vo/Vie 


4) Repeat Steps 1, 2, and 3 for each frequency 
and/or temperature desired. 


RF V.T.VM, 
(BOONTON 


TYPE 9ID 
OR EQUIVALENT) 


— a aaa Fig.5 


92CS-13786 


1-Mc/s VOLTAGE GAIN vs. TEMPERATURE VOLTAGE GAIN vs. FREQUENCY 


AMBIENT TEMPERATURE 

DC SUPPLY VOLTS (Vc¢c)= 7. 

SOURCE RESISTANCE ( (Rg)= 502 

LOAD RESISTANCE (RL)=IKQ 
72 


)=25°C 


© 
ao] 
| 
= 
z 
be § 
© 
w 
a 
3 
> 


VOLTAGE GAIN (A)— dB 


AMBIENT TEMPERATURE (Ta) — 
7 \ 
92CS-13794 FREQUENCY (f)— Mc/s 


Fig.6 Fig.7 


92CS-137862 
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File No. 129 CA3013, CA3014 
TYPICAL CHARACTERISTICS AND TEST SETUPS 


INPUT-IMPEDANCE COMPONENTS TEST SETUP INPUT-IMPEDANCE COMPONENTS vs. FREQUENCY 
+ Voc HTH]¢ SUPPLY VOLTS (Vec) * 7.5 Seesiieestcececeree 
a 


AMBIENT TEMPERATURE (Tq) = 25°C HEHEHE nee a 


METER 
(BOONTON TYPE ° 
25 


on ST Tritt 
HH gage. ~SSeeeneen Cw 
aueee 


Coon ae a 
BEER EEE RR 
SRanE 3 
a SRaR SEER 


PARALLEL INPUT CAPACITANCE (Ci,))-PICOFARADS [| 
PARALLEL INPUT RESISTANCE ee :: 


aan 
HEHE 
Seeeneeent- 


92CS-13803 5 I 
FREQUENCY (f) — Mc/s 
Fig.8 92CS-13795 
Fig.9 
OUTPUT-IMPEDANCE COMPONENTS TEST SETUP OUTPUT-IMPEDANCE COMPONENTS vs. FREQUENCY 


Poon g[AMBIENT TEMPERATURE (Tq) =25° ETT 
tp pe tpt ep pte pete tee et 
ERUARE DER SAER SCE AERAR ERE SERRE 


R-X 
METER 
(BOONTON TYPE 
250A 


OR 
EQUIVALENT) 


)— KILOHMS 


(Ro 


PARALLEL OUTPUT RESISTANCE 


PARALLEL OUTPUT CAPACITANCE 
(C gyt) — PICOFARADS 


FREQUENCY (f)— Mc/s 


92CS-13796 
Fig.11 
NOISE FIGURE TEST SETUP NOISE FIGURE vs. DC SUPPLY VOLTAGE 
+Vcoc AMBIENT TEMPERATURE (Tg)# 25°C 


FREQUENCY (f)=*4.5Mc/s 
SOURCE RESISTANCE (R5)*2002 


RF VTVM 
(BOONTON 


TYPE 910 
OR EQUIVALENT) 


NOISE FIGURE (NF)—dB 


92CS-13787 


Lj = 82 yH, center-tapped 


Lo = 2.36 uH DC SUPPLY VOLTS (Vcc) 
C1, C2 = Arco Type 423 padder, or equivalent 92¢S-13788 


Fig.12 Fig.13 
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TYPICAL CHARACTERISTICS AND TEST SETUPS 


INPUT LIMITING VOLTAGE, RECOVERED AF VOLTAGE, AND TOTAL HARMONIC DISTORTION TEST SETUP 


AF V.T.V.M. 
(RCA-WV-76A 
OR EQUIV.) 


DISCRIMINATOR TRANSORMER 
FOR WINDING INFORMATION 
SEE FIG. 18 


92CS-13800 


DISTORTION 
ANALYZER 


PROCEDURE: 
A - Recovered-AF Voltage Output: 


1) Set input frequency = 4.5 Mc/s, vj =100 mV rms, modulating 
frequency =1 kc/s, frequency deviation = +25 kc/s. 


2) Recorc Vp as Recovered-AF Voltage Output. 
B - Input Limiting Voltage (Knee): 
1) Repeat Steps Al and A2, using v; = 100 mV rms. 


2) Decrease v. to the level at which Vo is 3 dB below its value 
for vj = = tod mv 


3) Record vj as — Limiting Voltage (Knee). 


Fig.14 


INPUT LIMITING VOLTAGE (KNEE) AND RECOVERED AF VOLTAGE 
at 1.75 Mc/s 


AF VOLTAGE — dB 


DC SUPPLY VOLTS eeneeas 
Voc = =|0* 


RELATIVE LEVEL OF RECOVERED 


acc MODULATING FREQUENCY = | kc/s 


pT TTT FREQUENCY DEVIATION = + 25 kc/s 


5 2 


INPUT SIGNAL LEVEL (vj )—MILLIVOLTS (RMS) 


at 4.5 Mc/s 


SaP=.-—. seeeee Bee Beessaseec 
Be EEE ee Sr EEL to 
BEES SEREREE” oO” ARE Sees ees 
or. tt 
a Seeeep'< Lf fd 


Eeeeann’s 
SEeeR00/.', 4Been 
SRE E8F /./.80000 0088 BB 
Baa//7a ae BEE 
Ht ttt] #APPLIES ONLY FOR CA30I4 
aa 


eee! os 
co cease eencaeeesssaseessssesessseseree Geenee 
Pi i AMBIENT TEMPERATURE (Ty) = 25°C 
CECH SIGNAL FREQUENCY = 4.5 Mc/s 
MODULATING FREQUENCY = | kc/s 
FREQUENCY DEVIATION = + 25 kc/s 


O dB = RECOVERED AF VOLTAGE LEVEL FOR yj = 100 mv 


0 0.5 I 15 ] 
INPUT SIGNAL LEVEL (vj )— MILLIVOLTS (RMS) 


{=) 
uJ 
a 
°) 
Ow 
avg 
| 
Sy 
ge 
8 
- 
ws 
5 
— 
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(b) 


(a) 


Fig.15 


476 


92CS-13793 


at 10.7 Mc/s 


OL TT TTT TTT Tt tt err TTT tye eT TS 
PEC Seen TO 
SEeEeene AAA | ITT TTT ITT TTT Try yr 


SERRE SERERD. 
EEE EE 
COA APPLIES ONLY FOR CA30I4 


SSEn88 
oc BRGPAE RAS CSS eee 
Saeeeeee SEeeeeeen 


ao 
a) 
| 
J 
< 
3 
> 
w 
<a 


a 
WWJ 
e 
Ls 
o 
oO 
WwW 
x 
uo 
o 
— 
w 
> 
uJ 
a | 
WJ 
3 
e 
a § 
aol 
WwW 
in 


aa i 
CoCo . 
Sania SIGNAL FREQUENCY = 10.7 Mc/s 


SESRaB 
cca FREQUENCY DEVIATION = + 25 kc/s 


Sennen 
Senee8 
0 0.5 I 5 2 
INPUT SIGNAL LEVEL (v; )— MILLIVOLTS (RMS) 
92CS-13791 


(c) 
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CA3013, CA3014 
TYPICAL CHARACTERISTICS AND TEST SETUPS 


AM-REJECTION TEST SETUP 


AF 
V.T.V.M. 
RCA WV-76A 


OR 
EQUIVALENT 


FREQUENC PROCEDURE: 
1) With Switch S in position ‘‘a’’, set input frequency = 4.5 Mc/s, 
vj = 10 mV rms, modulating frequency =1kc/s, frequency 


deviation = +25 kc/s. 
2) Record Yo 


3) Place Switch S$ in position ‘‘b’’, and set input frequency = 4.5 
Mc/s, vj = 10 mV rms, modulating frequency =1 kc/s, 
% modulation =50. 


4) Measure Vo, and record value in dB below value in Step 2 
as AM Rejection. 
DISCRIMINATOR TRANSFORME 


FOR WINDING INFORMATION 
SEE FIG.18 


92CS - 13801 Fig. 16 


TOTAL HARMONIC DISTORTION vs. DC SUPPLY VOLTAGE 


AMBIENT TEMPERATURE (Ta) = 25°C 
SIGNAL FREQUENCY = 4.5 Mc/s 
MODULATING FREQUENCY =1Kc/s 
FREQUENCY DEVIATION = 225 Ke/s 


# 
a 
3 
z 
9° 
5 
- 
2 
(a) 
2 
z I. 
°o 
= 
« 
<_< 
= 
a 
° 
- 


1.85 COC eer 
aeesess pt pepe a 


8 S 
DC SUPPLY VOLTS (Vcc) 
92CS-13790 


Fig.17 
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CA3013, CA3014 __ 


DISCRIMINATOR TRANSFORMER SCHEMATIC 


te ee = 
BIFILAR BIFILAR | 


92CS-13798 


Fig.18 


DIMENSIONAL OUTLINE 
FOR CA3013 & CA3014 


10-LEAD PACKAGE JEDEC MO0-006-AF 


92CS-15835 
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CONSTRUCTION DETAILS OF DISCRIMINATOR 
TRANSFORMERS SHOWN IN FIGS. 2, 14 AND 16 


Coil-Form Outside Diameter = 7/32 inch 
Slugs: Radio Industries, Inc. Type ‘‘E’’ Material, or equivalent 
Wire Type: ‘“‘GRIPEZE’’*, or equivalent 


44 total 
(22 bifilar 


22 total 
(11 bifilar 
wound) 


18 total 
(9 bifilar 
wound) 
* Registered Trade Mark, Phelps-Dodge Copper Products. 


4 wound bifilar. 


NOTE: The mutual coupling between L] and L3 is adjusted 
for the desired degree of linearity. 


(b) 


NOTES: 
1. Refer to Rules for Dimensioning Axial Lead Product Out- 
lines. 


2. Leads at gauge plane within 0.007" (0.178 mm) radius of 
True Position (TP) at maximum material condition. 


3. B applies between L1 and L2. ¢B2 applies between L2 
and 0.500” (12.70 mm) from seating plane. Diamerer is 
uncontrolled in L1 and beyond 0.500” (12.70 mm). 


4. Measure from Max. oD. 
5. N17 is the quantity of allowable missing leads. 
6. N is the maximum quantity of lead positions. 
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URGE 


Solid State 
Division 


Linear Integrated Circuits 


CA3076 


Features: 


8-Lead TO-5 


RCA CA3076, monolithic integrated circuit, is a high- 
gain wide-band amplifier-limiter for use in the IF sec- 
tions of Communications and High-Fidelity FM Receivers. 
The CA3076, shown in the schematic diagram (Fig. 2), 
consists of a four stage IF amplifier-limiter section 
with a voltage regulator section. A typical application 
of the CA3076 in FM receiver circuits is shown in the 
block diagram (Fig. 1). 


High-Gain Wide-Band 
iF Amplifier-Limiter 


For FM IF Amplifier Applications 
in Communications Receivers 


@ exceptionally good sensitivity: input limiting voltage (knee) = 50 uV 
typ. at 10.7 MHz 

e@ high gain: 80dB with 2-kilohm load 

e internal voltage supply regulator 

e wide frequency capability: > 20MHz 


The fourstage emitter-followercoupled IF amplifier 
section provides an 80-dB voltage gain with a 2-kilohm 
load at a frequency of 10.7MHz. The output stage has 
exceptionally good limiting characteristics because of 
its transistor constant-current sink. The voltage re- 
gulator section provides zener-regulated, decoupled volt- 


ages for the IF amplifier. 


The CA3076 utilizes an hermetically-sealed 8-lead TO-5 
package. 


Fig. 1-Block diagram of typical FM receiver utilizing the CA3076. 
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MAXIMUM RATINGS, Absolute Maximum-Values at Ty = 25°C 


DC Supply Voltage [ between Terminals 7(V*) and 3 (v7 15 V 
DC Current Unto Terntinal Jysssss esas te ts nee ee es 35 mA 
Device Dissipation: 
Upto), SSC 6 sivwaee cea en ee ees ee 500 mW 
Bios Ts BEC anc cew i enare ene ceeEee es Hs derate linearly 5 mW/°C 
Ambient Temperature Range: 
OPGISiNG sic cere eens ede eee ec eee SEES -55to +125 
DOONRS bok ee RRS OWES EW RSS oo OS =65 to + 150 IG 


Lead Temperature (During Soldering): 


At distance 1/32 in (3.17 mm) from seating plane 
fo TOS ARs «cae iwes ce eS DER SH OT OO + 260 "CS 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


CHARACTERISTIC SYMBOL | CONDITIONS Pan, rv. | 
TYP. | MAX. FIG. NO. 


Static Characteristics — Vt = 8.5V 


Quiescent Operating Current 
(into Term. 4) ras : 


Dynamic Characteristics — Vt = 8.5 V, fo = 10.7MHz 


Input Limiting Voltage (knee, 


Forward Transfer Admittance: 
Magnitude 
Phase 


Reverse Transfer Admittance: 
Magnitude 
Phase 


Input-Impedance Components: 
Parallel Resistance 
Parallel Capacitance 


Output-lmpedance Components: 


Parallel Resistance 
Parallel Capacitance 
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Notes: 
Terminal No. 5 wire-connected to the case. 


Terminals No. 3 and 6 which are connected to the substrate 
should be connected to the most negative point in the circuit. 
The resistance values included on the schematic diagram 
have been supplied as a convenience to assist Equipment 
Manufacturer's in optimizing the selection of ‘‘outboard’’ 
components of equipment designs. The values shown may 
vary as much as + 30%. 


RCA reserves the right to make any changes in the Resist- 
ance Values provided such changes do not adversely affect 
the published performance characteristics of the device. 


Q7 


lOK 92SS- 4568 


Fig. 2-Schematic diagram of CA3076. 


RF GENERATOR 
(10.7 MHz) 


HEWLETT- 


PACKARD 
608C OR 
EQUIVALENT 


REFERENCE INPUT VECTOR 
ImV ETT VOLTMETER 
ks HEWLETT- 
O PACKARD 
8405A OR 
ATTENUATOR CG) EQUIVALENT 


(40 dB) 
KAY 30-0 01 UF 


432C OR 
EQUIVALENT 


502 (4) 


92SS-4570 a hail Olu Y 
adi 


9288-4554 


Fig. 3- Test circuit for DC current (Terminal 7) Fig. 4- Forward transfer admittance (Y77) 
and operating current (Terminal 4). test circuit 
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ATTENUATOR 
(60 dB OR OdB) 
KAY 30-0 

432C OR 
EQUIVALENT 


CERAMIC 

FILTER 

MURATA 

CFP 10.7MA 
OR 

EQUIVALENT 


RF GENERATOR 
(10.7 MHz) 
HEWLETT- 
PACKARD 


MURATA FILTER 
TYPICAL VALUES 


Rin = Rout = 3309 


Olpr . 
608C OR TL al rey RF VTVM INSERTION LOSS = 6 dB TYP. 
EQUIVALENT = = BOONTON BANDWIDTH (AT -34B) = 240 kHz 

91D OR 
EQUIVALENT 


TEST PROCEDURE 

OUTPUT VOLTAGE: 

1. SET ATTENUATOR TO 0dB 

2. SET RF GENERATOR TO 20u:V CW 
3. READ Vo IN mV 

OUTPUT NOISE VOLTAGE: 


1, SET ATTENUATOR TO 60dB 


2. READ Vo IN mV 92SS-457 | 


Fig. 5-10.7 MHz voltage gain and noise test circuit 


DIMENSIONAL OUTLINE 
8 LEAD PACKAGE JEDEC MO-002-AL 


INCHES MILLIMETERS 
SYMBOL NOTE 


92CS-19431 


NOTES 


1. Refer to JEDEC Publication No. 13 for Rules for Dimensioning 
Axial Lead Product Outlines. 


2. Leads at gauge plane within 0.007” (0.178 mm) radium of True 
Position (TP) at maximum material condition. 


3.  B applies between Lj and L2.¢B2 applies between L2 and 
0.500” (12.70 mm) from seating plane. Diameter is uncontrolled 
in Ly and beyond 0.500” (12.70 mm). 


4. Measure from Max. ¢D. 
5. N1 is the quantity of allowable missing leads. 


6. Nis the maximum quantity of lead positions. 
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Linear IC 
TV Receiver Circuits 


File No. 340 


RBA Linear Integrated Circuits 


Solid State 
Division 


CA3044 
CA3044V1 


Special-Function Sub-System 


The RCA CA3044 and CA3044V1 represent a second 
generation of integrated circuits designed primarily for 
AFC (Automatic-Frequency-Control) applications. 


The CA3044V1 is electrically identical to the CA3044 but 
is supplied with formed leads for easier PC board design 
and construction. 


FEATURES 


@ Primarily intended for AFC (automatic frequency 
control) Applications 

@ Internal Zener Diode Voltage Regulator 

© Differential Input Amplifier /Limiter 

@ Full-Wave Diode Bridge Detector 

© Differential Output Voltage Amplifier 

@ Available in Two Electrically Identical Versions, 
CA3044 With Straight Leads; 
CA3044V1 With Formed Leads 

@ Wide Operating Temperature Range; -55 to +125°C 


Rs 


FROM 
PICTURE 8) 
IF AMPLIFIER ~ 


@) 
ai 


CORRECTION —CONTROL 
VOLTAGES 


L) AND L = PHASE DETECTOR 
TRANSFORMER 
~ ~ TUNERS” ~ 
92CS-15209 
Fig.1 - Block diagram of Typical Automatic Fine Tuning 
(AFT) Application using CA3044 or CA3044VI in 
Color-TV Receiver. 


Monolithic Silicon 


CA3044 CA3044VI 


10-LEAD FORMED 
TO-5 10-LEAD 
TO-5 


WIDE-BAND AMPLIFIER/PHASE DETECTOR 
WITH ZENER DIODE VOLTAGE REGULATOR 


For AFC (Automatic 
Frequency Control) Applications 


DIODES DS AND Dé ACT AS CAPACITORS AND ARE USED TO 
BALANCE THE DETECTOR SUBSTRATE CAPACITANCES 


92CS-15204 


Fig.2 - Schematic diagram CA3044, CA3044V1 


11-73 
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ABSOLUTE-MAXIMUM RATINGS 


CA3044, CA3044V 1 


830 mW 


-55°C to +125°C 


DISSIPATION: 

ADT, @ 25°C 5 ce een ee $e ve RE Se Sees CESS Ce ds 

Above Ty a Oa Derate linearly 5.6 mW/°C 
TEMPERATURE RANGE: 

POGTIEOE i654 faa 66 Bd ORO HE ERODED 

Se a ee a re 


LEAD TEMPERATURE (During Soldering): 
At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. 


MAXIMUM VOLTAGE RATINGS at T, = 25°C 


-65°C to +150°C 


+ 265C 


The following chart gives the range of voltages which can be applied to the terminals 


listed vertically with respect to the terminals listed horizontally. For example, the 
voltage range between vertical terminal 2 and horizontal terminal 6 is +20 to 0 volts. 


+20 
-10 


i. 


4 Terminal No. 10 may be connected to any positive voltage 
source through a suitable dropping resistor— provided the 
dissipation rating is not exceeded. 
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MAXIMUM 
CURRENT RATINGS 


SUB 
STRATE 


* Voltages are not normally applied between these terminals. 
Voltages appearing between these terminals will be safe if 
the specified limits between all other terminals are not 
exceeded. 


CA3044, CA3044V1__00 «File No. 340 


ELECTRICAL CHARACTERISTICS at T, = 25°C, Unless Otherwise Specified 


LIMITS CHARAC- 


TEST CA3044 and CA3044V1 
CHARACTERISTICS CONDITIONS 


STATIC CHARACTERISTICS 


Device Dissipation 
Device Dissipation 


Device Dissipation 


= + 
Zener Regulating Voltage - y 3 
DC Supply Voltage at Terminal 10 10 
Quiescent Operating Current into l 3 
Terminal 2 2 
Quiescent Operating Voltage at V 
Terminal 4 : 


Quiescent Operating Voltage at V 
Terminal 5 y 


Output Offset Voltage between V 
Terminals 4 and 5 4-9 


DYNAMIC CHARACTERISTICS (AS RF AMPLIFIER 


Input Limiting Voltage (Knee) sia 
Input Admittance yy 
R : = 45.75 MHz : 

everse Transfer Admittance a = 3.8+)3.4 |= | mumbo f= | 
Forward Transfer Admittance = weKQ | 7 | e701] - | mmo [ - | 
¥29 


Output Admittance | ¥og 


OUTPUT vs FREQUENCY DEVIATION - AFC 


[= [earns [amie [ 


CC 
Vin = 200 mV RMS % of 
fy S MHz as Vio 
indicated 


sshaihadieaeatetenen 45750-0025 | | - | - | vi. 

Tein 3 a ee 
rasr50-0900 | B - | - | V1 
4.750400 | a | - | - | iv 

Correction-Control Voltage at 5 

Terminal 5 | 45.750 + 0.900 | 

Penoviso [-| - | ®] vy 
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92CS-15234 


Fig.3 - Test setup: Measurement of total device dissi- 
pation, Zener regulating voltage, quiescent operating 
current (terminal 2). 


CA3044, CA3044V 1 


1.5 kQ 


+30 V 


Ly: TRW PART No.23754 
OR EQUIVALENT 


92CS-15237 


Fig.4 - Input limiting sensitivity test circuit. 


DYNAMIC CONTROL VOLTAGE CHARACTERISTICS 


The CA3044 and CA3044VI are specifically in- 
tended for use in the AFT system of color television 
receivers. Each device is tested so that the control 
voltages generated by the circuit meet the critical re- 
quirements of the system. Figure 5 is the schematic 
diagram of the test circuit. 


Figure 6 and 7 show the control voltages gener- 
ated at terminals 4 and 5 of the Integrated Circuit as a 
function of the frequency deviation from the nominal 
center frequency. Figure 6 shows the region within 
25 KHz of the center frequency while Figure 7 covers 
the entire bandwidth of the system. The horizontal 
reference lines on the figures are generated by a volt- 
age divider connected between the power supply volt- 


REF. A 
O 
REF. C 
O 
REF. D 
O 


REF. B 
© 


502 3.3 
MH 
SIGNAL 
GENERATOR 


Ly: TRW PART No.23754 
OR EQUIVALENT. 


L; IS ALIGNED FOR SYMMETRICAL BANDWIDTH ON 
EITHER SIDE OF 45.750 MHz. 


Lz IS ALIGNED FOR ZERO DIFFERENTIAL OUTPUT 


Ly: TRW PART No.23755 
BETWEEN TERMINALS 4 AND S AT {, = 45.750 MHz. 


OR EQUIVALENT. 
92CS-15235 


Fig.5- Correction voltage test circuit for 


CA3044 and CA3044VI. 
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age on Terminal 10 and ground. The dynamic control 
voltages are compared with these references according 
to the Output vs Frequency Deviation Table. For ex- 
ample: when the frequency deviation is -25 KHz the 
control voltage at Terminal 4 is greater than the refer- 
ence A voltage; the control voltage at Terminal 5 is 
less than the reference B voltage. 


The shape of the correction voltage character- 
istics is dependent to a large degree upon transformer 
characteristics and the parts layout. In order to 
closely duplicate the curves shown, the printed circuit 
board shown in Figure 8 and the parts layout shown 
in Figure 9 should be followed as closely as possible. 


4 
2 
eoccescecee 
auausesssssses 
5 

aa CORRECTION 
HICONTROL VOLTAGE saseaas 

TERMINAL 5 


im. ~OS8 SeeReeueees Secceeccseaesuase>-seasub EF. A 


Ht TERMINAL 4 


I oH sence a. 8650888 8008000888 HH 


-0.030 -0020 -O01I0 45750 0.010 0.020 0.030 
INPUT FREQUENCY DEVIATION —MHz 
92CS-15238 


Fig.6 - Typical narrow-band dynamic control voltage 
characteristics. 


CA3044, CA3044V1 __ 


SEZ CORRECTION ft 
' CONTROL VOLTAGE? }::2:{52:: 
[. TERMINAL 4 if 2tcts 


3 CORRECTION 
7777 CONTROL VOLTAGE 


OUTPUT VOLTS—V 


-05 0.5 
INPUT FREQUENCY DEVIATION — MHz 
92CS- 15239 


Fig.7 - Typical wide-band dynamic control voltage 
characteristics. 


a) Top view 
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DEFINITIONS OF TERMS 


Input Limiting Voltage (Knee) Lv, (lim) | 

The input signal voltage which will cause the output Signal to 
decrease 3 dB from its maximum level. 

Total Device Dissipation (Py) 

The total power drain of the device with no Signal applied and 
no external load current. 

Quiescent Operating Voltage 


The dc voltage at the output terminal, with respect to ground, 
with no signal applied. 


Quiescent Operating Current 


The average (dc) value of the current in either output, terminal, 
with no signal applied. 


Output Offset Voltage 


The dc voltage between output terminals with no signal applied. 


Control Voltage 


The dc voltage at either output terminal with respect to ground 
with an RF signal of specified frequency applied. 


b) Bottom view 


Fig.8 - Printed Circuit Board for Test Circuit - - 
Full Size 
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CA3044, CA3044V 1 


DIMENSIONAL OUTLINES 


CA3044 
ne 335 (8.50 
(4.57) | 
Mae, | 305 (775 
| | DIA. 
i 
5 KH 
(12.70) 370 /9.39 
MIN. 335 (851 
SRE DIA 
/ 
10 LEADS f 
O19 /.482 
‘016 407) OIA. 
— paigl 245/622 
alia | 215 hee 


stereo 034 (ee mS * 045 (1.14 


028 \ 712 — 924 (6 


92CS-12780R2 


CA3044V] 


i959 =.370 
(8.51 —9.39) 


i — DIA. 
305 = 20] 


[i% 75-850] log 
. . . | DIA: : ~. 
: |e [78-2.54 
Fig.9 - Top view of wired test board. 180 1.57) ETT TAN 
MAX. Va hae, , 
He | 
t 120-.150 
,259=.265 9 § § _(3.05-3.8!) 
(5.97-6.73) — ie 
__ 10 LEADS 
—>|}+.016-.019 
(.407-.482) 
DIA. 


—.230 (5.84) DIA 
PIN CIRCLE 


——__ 480 (12.19) DIA. 
PIN CIRCLE 


92CS-14638RI 


Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


489 


File No. 396 
Linear Integrated Circuits 


Monolithic Silicon 


CA3064 
CA3064E 


INGA 


Solid State 
Division 


TV Automatic Fine Tuning Circuit 


Features: 

Cascode type high-gain amplifier (18 mV input for rated output) 
Internal voltage regulator 

Differential detector 

For use with either color or monochrome 

Differential amplifier 

Bipolar outputs 

Wide operating-temperature range; —55 to +125°C 


* 14-Lead Dual-in-Line 
Plastic Package 


10-Formed-Lead 
TO-5 Style Package 


The CA3064 and CA3064E are functionally similar to the 
CA3044 and CA3044V1 but embody a higher-gain input 
amplifier which provides a 20-dB improvement in_ sensi- 
tivity. The increased sensitivity extends the application of 
a proven AFT system to the low-level if-amplifier stages 


RCA-CA3064 and CA3064E represent the third generation of 
integrated circuits designed primarily for AFC (Automatic- 
Frequency-Control) applications. They provide all of the 
signal-processing components needed (with the exception of 


the tuned-phase-detector transformer) to derive the AFT cor- 
rection signals from the output of the video-if amplifier. The 
CA3064 is supplied in the 10-formed-lead TO-5 style pack- 
age, and the CA3064E in the 14-lead dual-in-line plastic 
package. Both types operate over the temperature range of 
—55 to +125°C. 


* 
Ly 


ae 


ZENER 
VOLTAGE 
REGULATOR 


lO kQ-3W 


in TV receivers. 

Because the CA3064 and CA3064E are functionally similar to 
the CA3044 and CA3044V1, refer to Application Note 
ICAN-5831, “Application of the RCA CA3044 and CA3044V1 
Integrated Circuits in Automatic Fine-Tuning Systems” for 
general application information. 


+190 Vv 


CA3064 


IkQ 
(5) 
(@)J 0.001 AFC 6 
DEFEAT CORRECTION VOLTAGE 
| =+ SWITCH & TO VHF AND UHF 
a = t 
(5) = UNERS 
(8) 
| 1kQ 


| * SEE FIG.-4 (b) FOR COIL DATA 

| TERMINAL NUMBERS IN PARENTHESES ARE 
__J FOR 14-LEAD DUAL-IN-LINE PLASTIC 
PACKAGE 


92CM -I58I0RI 


INIT Bujun-aul4 mewoiny AL AFP9IOEWD ‘P9DEVI 


Fig.1 — Block diagram of typical operating circuit utilizing the CA3064 and CA3064E. 
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CA3064 


MAXIMUM RATINGS, Abso/ute-Maximum Values: 


DEVICE DISSIPATION: 
Up to Ta = 25°C . 
Above Ta = 25°C. 


AMBIENT TEMPERATURE RANGE: 


Operating 
Storage . 


LEAD TEMPERATURE (During Selderingl 


At distance 1/16"" + 1/32” 
(1.59 mm £0.79 mm) 
from case for 10 s max.. 


700 mW 


derate linearly 5.6 mW/°C 


—55 to +125°C 
—65 to +150°C 


265°C 


MAXIMUM VOLTAGE RATINGS at Ta = 25°C 


COMMON & 
(S)SUBSTRATE 


OC AMP 
OUTPUT Y 


(a) CA3064 


CA3064E 


V+ COMMON & 
REGU) )SuBsTRATE 
DETECTOR 
iNPUT A@ (3) NC 
IF OUTPUT(3) @ IF INPUT 
DETECTOR 
INPUT B UW NC 
DC AMP 
OUTPUT Xx (ONC 
DETECTOR 
NC@® BIAS 
DC AMP 
nc@ OUTPUT Y 


92CS- 22471 


(b) CA3064E 


Fig.2 — Terminal assignment diagrams. 


The following chart gives the range of voltages which can be applied to the terminals listed 
vertically with respect to the terminals listed horizontally. For example, the voltage range 
between vertical terminal 2 (3) and horizontal terminal 6 (9) is +20 to O volts. Terminal 


nos. in parentheses are for the 14-lead dual-in-line plastic package. 


i 
(1) 


Q) 


NO INTERNAL CONNECTION 


+12 +12 +12 +10 +20 
0 0 0 0 0 


+10 
- 10 


+5 +5 
6 -6 


4 Terminal number 10 (1) may be connected to any positive voltage 
source greater than the internal zener regulating voltage through a 
suitable dropping resistor — provided the dissipation rating is not 


exceeded. 


@ This terminal should be connected to the most negative potential of 


the complete circuit. 
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&CASE® 


MAXIMUM 
CURRENT RATINGS 


* Voltages are not normally applied between these terminals. Voltages 
appearing between these terminals will be safe if the specified limits 
between all other terminals are not exceeded. 

6 it is recommended that unused terminals 6,7,10,11, and 13 on the 
14-lead dual-in-line-plastic package and terminal 9 on the TO-5 
package be grounded to act as shields. 


CA3064 File No. 396 
CA3064E 


ELECTRICAL CHARACTERISTICS at T, = 25°C, Unless Otherwise Specified 


LIMITS CHARAC- 
TEST CA3064, CA3064E TERISTIC 
CHARACTERISTICS CONDITIONS CURVES 


|MIN. | TYP. | MAX. FIG. 


STATIC CHARACTERISTICS 


ere 
ze 


Device Dissipation 


- | ate] 
| 4 V10(1) = 10.5 V 


Te 


130 
Zener Regulated Voltage — DC y 
Supply Voltage at terminal 10(1)* 10(1) . 


9 


l 


co on 


DYNAMIC CHARACTERISTICS (AS RF AMPLIFIER IN TO-5 STYLE PACKAGE) 


Input Voltage Sensitivity enhiny| 5 | 
Input Admittance Foy fo: | 
Reverse Transfer Admittance Foy foo: | 
Forward Transfer Admittance | yyy | | 
Output Admittance | yp Jos 


OUTPUT vs FREQUENCY DEVIATION - AFC 


Correction Voltage Output 
as shown in table below. 


= 

ros 
arco 
zz 0.04 + j0.9 


V; =18 mV RMS aor 


fg = MHzas Vi0 
indicated (1) 


45.750 - 0.030 
45.750 + 0.030 


7 a 

ow | -[ 

S Pes0-asm [| 
Pes aso | 
45.750-1.500 | | 

Paso 1500 | 8 | 

| — 

| a 

a 2 

| sn 


Correction-Control Voltage at 
Terminal 4(5) 


reso 0090 | 
ras0-om0 —[ 
rs 70 0900 | a0 | 
[s.80 180 | 


* Terminal numbers in parentheses are for 14-lead dual-in-line plastic package. 


es 
</|<|<|<|<|<|]<|< =s 
oO 

ma 

~ 


fo») 
~ ~ ~ 


Correction-Control Voltage at 
Terminal 5(8) 


a 
ww ho w ia) — 
on on aon wm oa 
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CA3064 


File No. 396 CA3064E 
(312) @)(9) ae (5)(4) (8)() (4)@) 
((0) 
(1) 
Q; 
a= Q\3 
Ce 
10 pF 


ALL RESISTANCE VALUES ARE IN Q6 
OHMS 


TERMINAL NUMBERS IN PAREN- 
THESES ARE FOR I4-LEAD 
DUAL -IN-LINE PLASTIC PACK - 
AGE. 


1.5 K 


SPCM ISRO7TR 


Fig.3 — Schematic diagram for CA3064 and CA3064E. 


Circuit Description 


The CA3064 and CA3064E integrated circuits can be con- 
sidered as five functional blocks; an if amplifier-limiter, a 
balanced detector, a differential dc amplifier, an internally 
used AGC amplifier, and a zener voltage regulator. The 
45-MHz amplifier limiter combination consists of emitter- 
follower input stage Q2 followed by a cascode-type amplifier 
Q1, Q3. The emitter-follower input stage Q2 is internally 
biased, therefore, capacitor coupling must be provided to the 
input at pin 7 (12) . The external load is connected to pin 2 
(3) and should present a load impedance of about 1800 ohms 
at 45.75 MHz. The detector inputs at pins 1 (2) and 3 (4) 


from the external transformer are biased through the tertiary 
winding connected to pin 6 (9), which must be bypassed. The 
balanced detector is a high-efficiency type consisting of 
Q7/C1 and Q13/C2, which are internally biased by matching 
transistors Q8 and Q12. The dc amplifier consists of the 
differential-amplifier Q9,Q10, 011, and D4. 


The amplifier detector system provides the sharply defined 
pull-in characteristics shown in figures 5 and 6. The AGC 
amplifier Q6 senses the detected signals at the collector of 
A10 and adjusts the gain to compensate for signal changes 
such as airplane flutter conditions. Diodes D1, D2, and D3 
provide the internal voltage regulation. 


TERMINAL NUMBERS IN 
PARENTHESES ARE FOR 
14-LEAD DUAL-IN-LINE 
PLASTIC PACKAGE 


92CS- 22408 


Fig.4 — Test setup: Measurement of total device dissipation, zener regulating voltage, 
quiescent operating current at terminal 2 (3). 
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CA3064 


CA3064E 
R| ooo: Fé 
REF A 3K pF 10 
OF 


+30V 


CA3064 
CA3064E 


SIGNAL 
GENERATOR 


CONTROL VOLTAGE OUTPUT 
ALL RESISTORS ARE 1% TOLERANCE AND ARE IN OHMS.- 
TERMINAL NUMBERS IN PARENTHESES ARE FOR !4-LEAD 
DUAL-IN-LINE PLASTIC PACKAGE 


92CS-15813RI1 


L} 1S ALIGNED FOR SYMMETRICAL BANDWIDTH ON 
EITHER SIDE OF 45.750 MHz 


La TERTIARY WINDING WOUND ON L, COIL FORM 


L3 1S ALIGNED FOR ZERO DIFFERENTIAL OUTPUT 
BETWEEN TERMINALS 4 AND 5 AT f= 45.750 MHz 


* FOR COIL CONSTRUCTION DATA, SEE FIG.4(b). 


REFERENCE VOLTAGE PERCENTAGES 
Ref. A 85% of V10(1) 


Coil RCA Distributor Part No. 
(Ly, Lo) 122 213 
4 & ee # 122 203 


Fig.5 (a) — Correction voltage test circuit for CA3064 and CA3064E. 


The CA3064 and CA3064E are specifically intended for use in 
the AFT system of color television receivers. These devices are 
tested so that the control voltages generated by the circuit meet 
the critical requirements of the system. Figure 5 (a) is the 
schematic diagram of the test circuit. 


Figures 5, 6, and 7 show the control voltages generated at 
terminals 4(5) and 5(8) of the Integrated Circuit as a function 
of the frequency deviation from the nominal center frequency. 
Figure 6 shows the region within 30 kHz of the center fre- 
quency while Figure 7 covers the entire bandwidth of the sys- 
tem. The horizontal reference lines on the figures are 
generated by a voltage divider connected between the power 
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COIL DATA FOR DISCRIMINATOR WINDINGS 


L 1 — Discriminator Primary: 3-1/6 turns; #20 Enamel-cov- 
ered wire — close-wound, at bottom of coil form. Inductance 
of L1 = 0.165 WH; Qo = 120 at fo = 45.75 MHz. 

Start winding at terminal #6; finish at Terminal #1. See Notes 
below. 


Lz — Tertiary Windings: 2-1/6 turns; #20 Enamel-covered 
wire — close wound over bottom end of Ly. Start winding at 
Terminal #3; finish at Terminal #4. See Notes below. 


L3 — Discriminator Secondary: 3-1/2 turns; center-tapped, 
space wound at bottom of coil form. 

Inductance of L3 = 0.180 wH; Qo = 150 at fo = 45.75 MHz. 
Start winding at Terminal #2; finish at Terminal #5; connect 
center tap to Terminal #7. See Notes below. 


Notes: 1. Coil Forms; Cylindrical; —0.30’’ Dia. max. 
2. Tuning Core: 0.250” Dia. x 0.37” Length. 
: Material: Carbinal J or equivalent 
3. Coil Form Base: See drawing below. 
4. End of coil nearest terminal board to be designated 
the winding start end. 


TYP. 
92CS-15814 


Fig.5 (b) Coil form base terminal diagram. 


supply voltage on terminal 10(1) and ground. The dynamic 
control voltages are compared with these references accord- 
ing to the Output vs Frequency Deviation Table. For ex- 
ample: when the frequency deviation is —30 kHz the control 
voltage at terminal 4(5) is greater than the reference A volt- 
age; the control voltage at terminal 5(8) is less than the 
reference B voltage. 


The shape of the correction voltage characteristics is depen- 
dent to a large degree upon transformer characteristics and 
the parts layout. In order to closely duplicate the curves 
shown, the printed circuit boards shown in Figures 8 and 10 
and the parts layouts shown in Figures 9 and 11 should be 
followed as closely as possible. 
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- 0.030 


AMBIENT TEMPERATURE (T,g)= 25°C 


TERMINAL NUMBERS IN PARENTHESES ARE 
FOR |14-LEAD DIP 


CORRECTION 
CONTROL VOLTAGE |] 


seseses 
Sea eee esta Seater Cota 


-0.020 -O00I0 45.750 +0.010 +0.020 +0.030 


INPUT FREQUENCY DEVIATION— MHz 
92CS-15812R! 


Typical narrow-band dynamic control voltage characteristics. 


PIX IF IC 
CA3068 


OUTPUT VOLTAGE (Vo)—V 


CA3064 
CA3064E 


AMBIENT TEMPERATURE (Ta)= 25°C 


TERMINAL NUMBERS IN PARENTHESES ARE 
FOR 14-LEAD DIP 
HoH REF. C 


ae 
jess: oe, SEESSESTSSESSESSCEESSIN 


catr dGSSSESEEEETESESEEE: Seeseses's 
ian ab ett seats ntfs et a Patt 


a HHA ee 
i! Seeeee 880068 seeee sen 
CORRECT 1ON 


i CONTROL VOLTAGE 
TERMINAL 4 (5) 


caries ee 


ee 
ORR +H 


45750 0.5 


INPUT FREQUENCY DEVIATION—MHz 
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Fig.7 — Typical wide-band dynamic control voltage characteristics. 


3 pF 


VARACTOR 


47 

pF 
Osc. 
TANK 
VHF 


R.F. TUNERS 


NOTE : TERMINAL NUMBERS SHOWN IN PARENTHESES ARE 
FOR 14-LEAD DUAL-IN-LINE PLASTIC PACKAGE. 


92CS-—22409 


Fig.8 — Typical application of CA3064 and CA3064E AFT IC. 
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CA3064 File No. 396 
CA3064E 


LEAD 5 
OUTPUT 


LEAD 4 
OUTPUT 


RF INPUT 
wed 


(a) Top view (b) Bottom view 


Fig.9 — Printed circuit board for test circuit, full size 
(for TO-5 style package). 


Fig.10 — Top view of wired test board (for TO-5 style package). 


fa) Top view (b) Bottom view 


Fig.11 — Printed circuit board for test circuit, full size (for 14-lead dual-in-line plastic package). 
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DIMENSIONAL OUTLINES 
10-Formed-Lead TO-5 Style Package 


.335-.370 
(8.51— 9.39) 
DIA. 
05-.33 
(7.75-8.50) 
DIA || (P7834) 
78-2. 
180 (4.57) | 
MAX. 
120 -.150 
.235-.265 4 0 66.9. (3.05-3.81) 
(5.97—6.73) 
@ 10 LEADS 
—>|e-016-.019 
(.407- .482) 
DIA. 
92CS-14638RI 
.230 (5.84) 
DIA. 
PIN 
CIRCLE 


480 (12.19) 

\ DIA. 
PIN 

CIRCLE 


Fig.12 — Top view of wired test board (for 14-lead 
dual-in-line plastic package) 


14-Lead Dual-in-Line Plastic Package JEDEC MO-001-AB) 


INCHES MILLIMETERS 
SYMBOL NOTE 
| MIN. | MAX. | MIN. MAX. 


Q 
 coeniemienien OE 
Selec ae j 0.020 | 0.050 0.51 1.27 
i A B 0.014 | 0.020 0.356 | 0.508 
SEATING PLANE Y | | By 0.050 0.065 1.27 1.65 
aE PUinE , 4 I Cc 0.008 |®0.012 0.204 | 0.304 
om | st i D 0.745 | 0.770 18.93 | 19.55 
| L 
ow’ hee tes 2 Ey 6.60 
e1 0.100 TP 2 2.54 TP 
eA 0.300 TP 2,3 ; 
C INDEX AREA L 0.125 0.150 3.18 
agi? 1 2.3 L2 0.000 | 0.030 0.000 | 0.76 
1 oe a Cc 
| N 5 14 
! ales MES 
aa — 6.090 1.66 2.28 
= ! eee ee! 
is a 92SS-4296RI 
| NOTES 


1 Refer to Rules for Dimensioning (JEDEC Publication No 13) 
tor Axial Lead Product Outlines 


2 Leads within 0 005" (0 12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed 


3 e@, applies in zone lo when unit installed 

4 « applies to spread leads prior to installation 
5 Nis the maximum quantity of lead positions 
6 Nj, 1s the quantity of allowable missing leads 


@ When this device is supplied solder dipped, the maximum lead 
thick ness (narrow portion) will not exceed 0.013" 


When incorporating RCA Solid State Devices in equipment, it ts 
recommended that the designer refer to ‘‘Operating Considerations for 
RCA Solid State Devices’’, Form No. 1CE-402, available on request 
from RCA Solid State Division, Box 3200, Somerville, N.J. 08876. 


RCA|Solid State Division|Somerville, NJ 08876 
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RCSB Linear Integrated Circuits 


Solid State 
Division 


CA3041 


WIDE-BAND AMPLIFIER, FM DETECTOR 
AF PREAMPLIFIER/DRIVER 


Monolithic Silicon 


For Sound Sections of TV Receivers Using 
Tube-Type AF Output Amplifiers 


RCA Integrated Circuit Type CA38041_ provides, in a single monolithic silicon chip, a 
major subsystem for the sound sections of TV receivers. As shown in the Schematic Diagram 
(Fig.1) and the TV Receiver Block Diagrams (Fig.2) the CA3041 contains a multistage wide- 
band if-amplifier/ limiter section, an FM-detector stage, a Zener-diode-regulated power-supply 
section, and an af-amplifier section specifically designed to drive directly a 6AQ5 beam 
power tube or other audio output tube of similar characteristics. 


In FM receivers, the CA3041 can be used to provide if amplification and limiting, FM 
detection, and af preamplification. 


The CA3041 provides exceptional versatility of circuit design because the if-amplifier/ 
limiter section, FM detector section, and af-preamplifier/driver section can be used in- 
dependently of each other. 


The CA3041 utilizes a 14-lead dual-in-line plastic package with leads specially formed 
to facilitate automatic insertion of the device in suitably punched printed-circuit boards. 
Templates showing recommended layout of printed-circuit boards for the CA3041 are pro- 
vided in this bulletin (Figs.13, 14 and 15). 


FEATURES 
@high-sensitivity — input limiting voltage (knee) ~ @ internal Zener-diode-regulated voltage supply 
150 :.V typ. at 4.5 MHz @ low harmonic radiation 
@ large audio drive voltage capability @wide frequency capability — <100 kHz to” 20 MHz 


@ excellent AM rejection — 58 dB typ. at 4.5 MHz W law bnimodic distenion 


@ inherent high stability — internally shielded 


FM AUDIO 
"a POWER SUPPLY =“ DETECTOR DRIVER 


14 


92CM-H4865 
{F AMPLIFIER 


Fig.1 - Schematic diagram. 
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ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS AT Ty =25°C 
Indicated voltage or current limits for each terminal may be applied under the specified voltage 


conditions for other terminals. All voltages are with respect to ground (Terminal 4). 


VOLTAGE CONDITIONS AT OTHER TERMINALS 


3V +3 V|-3 to +3 


VOLTAGE OR 


TERMI CURRENT LIMITS 


3V +3 V 1-3 to +3 


GROUND (VOLTAGE 


REFERENCE TERMINAL) 


AF-INPUT TERMINAL 
(EXTERNAL DC VOLTAGE IS NOT NORMALLY APPLIED TO THIS TERMINAL) 


AT SAME DC VOLTAGE AS TERMINAL 1 


GROUND (VOLTAGE REFERENCE TERMINAL) 
CONNECTED TO +140 V THROUGH 47 kS2 RESISTOR* 


5 

> 

CONNECTED TO TERMINAL 7 THROUGH 100 k{2 RESISTOR* 

DC VOLTAGE IS NOT NORMALLY APPLIED TO THIS TERMINAL 
AT SAME DC VOLTAGE AS TERMINAL 12 (EXCEPT TERMINAL 9) 
AT SAME DC VOLTAGE AS TERMINAL 12 (EXCEPT TERMINAL 10) 
AT SAME DC VOLTAGE AS TERMINAL 12 (EXCEPT TERMINAL 11) 
CONNECTED TO +140 V DC THROUGH 6.2-k22 RESISTOR* 


AT SAME DC VOLTAGE AT TERMINAL 12 (EXCEPT TERMINAL 13) 


EXTERNAL DC VOLTAGE IS NOT NORMALLY APPLIED TO THIS TERMINAL 
EXTERNAL DC VOLTAGE IS NOT NORMALLY APPLIED TO THIS TERMINAL 


* Any other combination of DC Supply Voltage and Series Resistance which will not cause the Maximum 
Device Dissipation Limit or any of the Maximum Voltage or Current Limits for the CA3041 to be exceeded 
may be used. 


OPERATING-TEMPERATURE RANGE ...............000000 06% -40° to +85°C 
STORAGE-TEMPERATURE RANGE ...0066.0:0:0seeemeasaness -65° to +150°C 
LEAD TEMPERATURE (During Soldering): 

At distance 1/16 +4 1/32 inch (1.59 + 0.79mm) 

from case for 10 seconds max. 2... ee +265°C 
MAXIMUM INPUT-SIGNAL VOLTAGE: 

Between Terminals ] aids ..s.+.06 masuen $4 2456546 eelene ees xs +3V 
MAXIMUM DEVICE DISSIPATION: 

At Ambient WIFI OE ni ccc dcduesvnialicssagens ses 950 mW 

Temperatures ; above 425°C... i nvodanksedsticxecenwesaii Derate at 10.8 mW/°C 


a ec eet PI 2 


ELECTRICAL CHARACTERISTICS, at an Ambient Temperature, T 4, of 25°C, and a DC Supply 
Voltage, Voc, of +140 Volts applied to Terminal 14 through a resistance of 6.2 RQ), unless other- 
wise indicated. Any other combination of DC Supply Voltage and Series Resistance which will 


not cause the Maximum Dissipation Limit or any of the Maximum Voltage or Current Limits for 
the CA3041 to be exceeded may be used. 


SETUP 
AND 
PROCEDURE 


CHARACTERISTICS 
(See Page 7 for Definitions of Terms) 


Total Device Dissipation 


Zener Regulating Voltage (DC Sup- 
ply Voltage at Terminal 14) 
ye Operating Current pt ozs 083 
(into Terminal 11) 
9-Volt Current Drain (Quiescent ais bere icc = +9 V applied directly | 46 
erating Current into Terminal 14) en Terminal 14 
Input-Impedance Components: 
Parallel Input Resistance ll kQQ 
Parallel Input Capacitance | Ci | pd ef fol 


ee ee 


Jai 


150 | 200} “Y | 10 
(rms) 


a ee 
ee es ee ee 


Re = 50 k0, Af = £25 kHz mV 
THD = 0.7% {typ.) (rms) 
Cees pf lel 


Voia)= 8Vims) | = fis] 8 | * | - 
ee EE ee 


Output-Impedance Components: 
Parallel Output Resistance 


Parallel Output Capacitance 


Amplitude-Modulation Rejection at 
IF-Amplifier Voltage Gain A(IF) pg 


Recovered AF Voltage: Vo(af) 
1, At FM-Detector Output 
2. At AF-Driver Output 
in Test Setup 
Total Harmonic Distortion | THD | 6 
Discriminator Output Resistance ae P| 
AF-Amplifier Input Resistance | Raf) | | = 


AF-Amplifier Output Resistance | Roaf) | =| a 
AF-Driver Voltage Gain "sae | 


CeCe 
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VERTICAL 
DEFLECTION 
CIRCUITS 


HORIZONTAL DEFLECTION 
& HIGH- VOLTAGE 
CIRCUITS 


IF 
AMPLIFIER VIDEO SYNC 
& AMPLIFIER CIRCUITS 
DETECTOR 


92CM-14876 


* TRW Electronics, Des Plaines, Illinois. Part No. E023874, or equivalent. 
Fig.2 - Block diagram of typical TV receiver using CA3041. 


PROCEDURES: 


Total Device Dissipation: 
1. Close Sj, open So. 
2. Measure and record Vjgq and Ip. 
3. Determine Total Device Dissipation from Pp * Vy4lI7. 


Quiescent Operating Current into Terminal 11: 
1. Close Sj, open Sg. 
2. Measure 111 and record as Quiescent Operating Cur- 
rent into Terminal 11. 
9-Volt Current Drain: 
1. Open Sj, close Sg. 
2. Measure Iq and record as 9-Volt Current Drain. 


92CS- 14881 


Fig.3 - Test setup for total dissipation, quiescent operating current 
into terminal No.11, and 9-volt current drain. 
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92CS—14880 


Fig.4 - Typical dissipation characteristic Fig.5 - Test setup for measurement of 
for CA3041. input-impedance components. 


PROCEDURES: 
Recovered AF Voltage: 
1. Set Input Signal Generator as follows: 


Output frequency = 4.5 MHz 
Modulating frequency = 1 kHz 
Deviation = + 25 kHz 
4.5 Wis Output level for Vj, = 100 mV rms 
DISCRIMINATOR 


TRANSFORMER * 2. Set volume control for maximum 
er cares af output. 


3. Measure af output voltage and record 
as Recovered AF Voltage. 


Total Harmonic Distortion: 


1, Adjust volume control for an af output 
voltage of 300 mV rms. 


BOONTON 2. Measure Total Harmonic Distortion of 


TYPE 207H 0.0047 
UNIVERTER pF the output signal in accordance with 
OR EQUIVALENT the Operating Instructions for the Dis- 


BOONTON tortion Analyzer. 


TYPE 202H 
AM-FM 
GENERATOR 
OR EQUIVALENT 


Input Limiting Voltage (Knee): 


1. Decrease Vjp until the af output voltage 
is 3 dB less than the value set in Step 1 
of the procedure for measurement of 

50 kQ Total Harmonic Distortion 


VOLUME (300 mV -3 dB = 210 mV) 
CONTROL 


2. Measure resulting value of Vjp and re- 


eiaey = cord as Input Limiting Voltage (Knee). 


DISTORTION 
ANALYZER 
(HEWLETT— 
PACKARD 
TYPE a 30 


0 
EQUIVALENT) 


= 92CS-14875 
* TRW Electronics, Des Plaines, Illinois. Part No. E023874, or equivalent. 


Fig.6 - Test setup for measurement of input limiting voltage (Knee), 
recovered AF voltage, and total harmonic distortion. 
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4.5 MHz 
DISCRIMINATOR 
TRANSFORMER® 


AM SIGNAL 
GENERATOR 
(HEWLETT-PACKARD 
TYPE 606A 
OR EQUIVALENT) 


PROCEDURES: 
1. Set FM Signal Generator as follows: 


Output frequency = 4.5 MHz 

0.01 uF > Modulating frequency = 1000 Hz 
Deviation = + 25 kHz 

Output level for Vin = 100 mV rms 


Vin 0.01 pF 


> 7 0.0047 2. Set AM Signal Generator as follows: 
= Output frequency = 4.5 ae 
/ Modulating frequency = 1 Hz 
f = Per cent modulation = 30 


WAVE ANALYZER 
(HEWLETT—PACKARD 
A 


TYPE 310 
OR EQUIVALENT) 


Output level for Vjp = 10 mV rms 
3. With Sj in Position A measure AF Out- 
put Voltage and record as Vo(FM)- 


50 ka 4. With S; in Position B measure AF Out- 
put Voltage and record as Vo(AM)- 


5. Determine AM Rejection from 


BOONTON 0.005 

TYPE 207H pF T 
UNIVERTER 

OR EQUIVALENT 


BOONTON 
TYPE 202H 
A M 


GENERATOR 


+1490 V 
OR EQUIVALENT 92CS-14874 


* TRW Electronics, Des Plaines, Illinois. Part No. E023874, or equivalent. 


Fig.7 - Test setup for measurement of AM rejection. 


6.2 kQ 


+140V 


RF VTVM 
(BOONTON 
TYPE 9ID 

OR EQUIVALENT 


assets sessrsaseesssstisse 
AMBIENT TEMPERATURE (Ta)=25°C Senses 
jae es ee H 
eeaaea a 


0.001 . 
|r pF F 
pF = cae) . 92CS—14946 


PROCEDURE: 
A - Voltage Gain: 


AM REJECTION—dB 


1) Set input frequency at desired value, ¥, * 100 x V rms. 


z EH 2) Record v,. 
fe) 20 40 60 80 100 120 3) Calculate Voltage Gain A from A = 20 108109 Yo/Vj 
INPUT SIGNAL LEVEL—mv 1 
4) Repeat Steps 1, 2, and 3 for each frequency and/or 
92CS—14689 for temperature desired. 
Fig.8 - Typical AM rejection characteristics Fig.9 - Test setup for measurement of |F-amplifier 
for CA3041. voltage gain. 
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CA3041 


AMBIENT TEMPERATURE (Ta)=25°C eal 


76 


Te 1200 


at 
a 
= 
- VOLTAGE GAIN 1000 — 
; i 
a x 
— 64 800 w 
r4 
3 
& 600 ‘i 
= z 
cS 
>. 400 = 
| 
= 
=) 
a 
S 


FREQUENCY (f)—MHz 


92CS—14887 


Fig.10 - Typical IF-amplifier voltage gain and 
input-limiting voltage (knee) characteristics. 
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AMBIENT TEMPERATURE (Tq)=25°C Ne 
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(BALLANTINE 
TYPE 3000 
OR EQUIVALENT) 


92CS-14879 


Fig.1]1 - Test setup for measurement of 
AF-amplifier voltage gain. 


FREQUENCY (f)— kHz 


92CS-14886 


Fig.12 - Typical AF-driver voltage-gain characteristic. 


DEFINITIONS OF TERMS 


Total Device Dissipation (PT) 


The total power drain of the device with no signal applied and no 
external load current. 


Voltage Gain (A) 


The ratio of the signal voltage developed at the output of the device 
to the signal voltage applied to the input, expressed in dB. 


Input Impedance 


The ratio of a change in input voltage to a change in input current, 
measured at the input terminal of the device, with respect to ground. 


Output Impedance 


The ratio of a change in output voltage to a change in output current, 
measured at the output terminal of the device, with respect to ground. 


Input Limiting Voltage (Knee) [v;(lim) | 


The input signal voltage which will cause the output signal to de- 
crease 3 dB from its maximum level. 


Recovered AF Voltage [v,(af) | 


The rms value of the AF output voltage of the device produced by a 
specified frequency deviation of an FM input signal. 


Amplitude-Modulation Rejection (AMR) 

The ratio of the recovered AF output voltage produced by a speci- 
fied frequency deviation of an FM input signal to the recovered AF 
Output voltage produced by an amplitude-modulated input signal 
having the same carrier frequency, expressed in dB. 


Discriminator Output Resistance [RO(disc)] 


The ratio of a change in AF output voltage to a change in output 
current, measured between the output terminal of the device and ground. 


Total Harmonic Distortion (THD) 

The ratio of the total rms voltage of all harmonics to the rms voltage 
of the fundamental, expressed in per cent. These voltages are 
measured at the af output terminal of the device, with respect to 
ground. 
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CA3041 


Fig.15 - Recommended parts layout 
for TV-receiver sound strip 
utilizing RCA-CA30417. 

(Top View) 


DIMENSIONAL OUTLINE 


Fig.13 - Recommended layout of Fig.14 - Recommended layout of an 
printed-circuit board for complete printed-circuit board for complete ~— [me ee) 
TV-receiver sound strip utilizing TV-receiver sound strip utilizing We (36) e 413 12 1:10 9 8 
RCA-CA3041 (Top View). RCA-CA3041 (Bottom View). INDEX 
(Actual Size) (Actual Size) = 340 (5:40) 


INDEX 


NUMERAL 
APPROX. .062 (1.57) 


050 es 
020 \ .51 


TOP VIEW “| 


Recommended Mounting-Hole Dimensions and Spacing 


.090 fea 
065 \1.66 


PACKAGE .200 Be 
LEADS 155 


+ — elle MS ea TYP. 
1%) @- - o- 100 (st aL 020 a) a 
: -- ~)- & (2.54 TYP. .014 ee 


MIN. 
200 (ee et a oe 
(5.08) TERMINAL 
v4 oO. 
imei 3 -@- + - 
2 & - 
14) 100 030 (.76) DIA. | 
(3.58) (2.54) (IN CIRCUIT BOARD) 
TYP. 
92CS-!14873 


92C$- 14872R1 


.300 al 
TYP: 
Dimensions in Inches and Millimeters. 


Dimensions in parentheses are in millimeters and are derived from the basic inch dimensions as indicated. 
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RCSA Linear Integrated Circuits 


Solid State 
Division 


CA3042 


WIDE-BAND AMPLIFIER, FM DETECTOR 
AF PREAMPLIFIER/DRIVER 


Monolithic Silicon 


For Sound Sections of TV Receivers Using Transistor- 
Type AF Output Amplifiers 


RCA Integrated Circuit Type CA3042_ provides, in a single monolithic silicon chip, a 
major sub-system for the sound sections of TV receivers. As shown in the Schematic Dia- 
gram (Fig.1) and the TV Receiver Block Diagrams (Figs.2A and 2B) the CA3042 contains a 
multistage wide-band if-amplifier section, an FM-detector stage, a Zener-diode-regulated 
power-supply section, and an af-amplifier section specifically designed to drive directly an 
n-p-n audio output transistor or a high-gain audio output pentode tube. 


In FM receivers, the CA3042 can be used to provide if amplification and limiting, FM 
detection, and af preamplification. 


The CA3042 provides exceptional versatility of circuit design because the if-amplifier/ 
limiter section, FM detector section, and af-preamplifier/driver section can be used inde- 


pendently of each other. 


The CA3042 utilizes a 14-lead dual-in-line plastic package with leads specially formed 
to facilitate automatic insertion of the device in suitably punched printed-circuit boards. 
Templates showing recommended layout of printed-circuit boards for the CA3042 are provided 
in this bulletin (Figs.13 & 14). 


FEATURES 
@high sensitivity — input limiting voltage (knee) © @ internal Zener-diode-regulated voltage supply 
150 LV typ. at 4.5 MHz @ low harmonic radiation 
©6-mA audio drive capability @wide frequency capability — «100 kHz to ~20 MHz 


@excellent AM rejection — 58 dB typ. at 4.5 MHz wilacr harmon ie Hictouwtlen 
@ inherent high stability — internally shielded 


FM wy 
¥ AUDIO 
POWER SUPPL San Eane DE DETECTOR DRIVER 

14 


ee ee 25 7% 
tes a 
aw % Ra > R23 | 
7K <400 
Rig 
4K 
. 
12 
O 
Qi¢6 
Mm oi 
ag 9200 5 
Q7 Og Os 
Rig P 
1.62 150 
Ko %9 —O 


O6 


—VV/V 
o 
| 
()@ 
2 
[o) 


Ou On 


| 
5K 92CM-!4866RI 
eee eens 1F AMPLIFIER ——H————_ 


Fig.1 - Schematic diagram. 
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ABSOLUTE-MAXIMUM VOLTAGE AND CURRENT LIMITS AT T, = 25°C 


Indicated voltage or current limits for each terminal may be applied under the specified voltage 


conditions for other terminals. All voltages are with respect to ground (Terminal 4). 


VOLTAGE CONDITIONS AT OTHER TERMINALS 


VOLTAGE OR 
CURRENT LIMITS 


TERMINAL 


GROUND (VOLTAGE 


-3 to +3 


REFERENCE TERMINAL) 


20 mA -3 to +3 


o 


NO CONNECTION 3 to +3 


AT SAME DC VOLTAGE AS TERMINAL 1 
GROUND (VOLTAGE REFERENCE TERMINAL) 
AF-DRIVER OUTPUT TERMINAL 
(EXTERNAL DC VOLTAGE IS NOT NORMALLY APPLIED TO THIS TERMINAL) 
NO CONNECTION 
AF-INPUT TERMINAL 
(EXTERNAL DC VOLTAGE IS NOT NORMALLY APPLIED TO THIS TERMINAL) 
MUTING TERMINAL (EXTERNAL DC VOLTAGE IS NOT NORMALLY APPLIED TO THIS TERMINAL 

AT SAME DC VOLTAGE AS TERMINAL 12 (EXCEPT TERMINAL 9) 

AT SAME DC VOLTAGE AS TERMINAL 12 (EXCEPT TERMINAL 10) 

AT SAME DC VOLTAGE AS TERMINAL 12 (EXCEPT TERMINAL 11) 

AT SAME DC VOLTAGE AT TERMINAL 12 (EXCEPT TERMINAL 13) 

CONNECTED TO +140 V DC THROUGH 6.2-k!2 RESISTOR* 


EXTERNAL DC VOLTAGE IS NOT NORMALLY APPLIED TO THIS TERMINAL 
EXCEPT THAT TERMINAL MAY BE GROUNDED TO OBTAIN MUTING ACTION) 
EXTERNAL DC VOLTAGE IS NOT NORMALLY APPLIED TO THIS TERMINAL 


* Any other combination of DC Supply Voltage and Series Resistance which will not cause the Maximum 
Device Dissipation Limit or any of the Maximum Voltage or Current Limits for the CA3042 to be exceeded 
may be used. 


OPERATING-TEMPERATURE RANGE ..............0000 eee eee -40° to +85°C 
STORAGE-TEMPERATURE RANGE ..ccceeuccdeeerecumaneeaas -65° to +150°C 
LEAD TEMPERATURE (During Soldering): 

At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 

from case for 10 seconds Max. oc a. swdawawaa dares bdawaagees +265°C 
MAXIMUM INPUT-SIGNAL VOLTAGE: 

Between Terminals) and'3. «sas. 54 seeneeneonesa<sce anneeees +3V 
MAXIMUM DEVICE DISSIPATION: 

At Ambient WIGSIS © sisisracaevegud seuss ovsdese ss 950 mW 

Temperatures } above 25°C 01. ccc ce cece eee ees Derate at 10.8 mW/°C 
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ELECTRICAL CHARACTERISTICS, at an Ambient Temperature, T,4, of 25°C, and a DC Supply 
Voltage, Voo: of +140 Volts applied to Terminal 14 through a resistance of 6.2 RQ), unless other- 
wise indicated. Any other combination of DC Supply Voltage and Series Resistance which will 


not cause the Maximum Dissipation Limit or any of the Maximum Voltage or Current Limits for 
the CA3042 to be exceeded may be used. 


SETUP 
AND 
PROCEDURE 


CHARACTERISTICS 


nts SYMBOLS 
(See Page 7 for Definitions of Terms) 


in. Typ. [Wax | Units 
F200 230 | 260 
210} 240 | 270] mW | 
oo 


Zener Regulating Voltage (DC Sup- 11.2112 
ply Voltage at Terminal 14) 
Quiescent Operating Current 0.25 | 0.63 
(into Terminal 11) | 
9-Volt Current Drain (Quiescent Op- Vcc = +9 V applied directly 
erating Current into Terminal 14) to Terminal 14 
Input-Impedance Components: 
Parallel Input Resistance 


Total Device Dissipation 


Es ed 


Parallel Input Capacitance 


Output-Impedance Components: 
Parallel Output Resistance 


Parallel Output Capacitance fF Cp fo - 


Input Limiting Voltage (Knee) Vi(lim) 


Amplitude-Modulation Rejection | AMR | 6 | 
IF-Amplifier Voltage Gain 7 PB 


Recovered AF Voltage: 


1. At FM-Detector Output 


2. At AF-Driver Output 
in Test Setup 


3. At AF-Driver Output in 
TV-Receiver Sound System 


= mV 
THD < 5% 900 | 800 (rms) 
Ri = = 150 kQ V 
THD = 1.5% (typ.) (rms) 


| 2. In TV Reoeiver Sound System | | 2A or 28 Vaan=3V0@ =| T= Pee 
irdeto Gap Rensaree —[ Foun | =] ) Le 
AF Divers Rests | Rua [=] ye [= 
C1 ae AF on | Sm 8 

oy -] By ou 


editor [tw [| | moet S| 


ar 2A or 2B 
Total Harmonic Distortion: 


1. In Test Setup 12 
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VERTICAL 
DEFLECTION 
CIRCUITS 


HORIZONTAL DEFLECTION 
& HIGH-VOLTAGE 
CIRCUITS 


PICTURE 
TUBE 


IF 
AMPLIFIER 
& 


SYNC 
CIRCUITS 


DETECTOR 


fea TRANSFORMER* 


= 
ofl 
a 
4.5 MHz y $ Muting can be accomplished by 
TRANSF 


Grounding Terminal No.8 


CA3042 


0.15 pF - * TRW Electronics, Des Plaines, IIlinois. 
a Part No. E023874, or equivalent. 
@1© ST sor ieee | T1 = 2.5 W Transformer, Impedance, 3500 {2 
T (5) aa sok to Spkr., Primary DC = 40 mA 
VOLUME | 
= = CONTROL 
oe 100 kQ = | 
RCA 
40424 r ae 
C) TYPE 
IN3I95 
| No) 
a 0015 
gr NEY 92CM-14877 
33.2 . . . e . . 
Fig.2(a) - Block diagram of typical TV receiver utilizing 
a transistor RCA-40424, 
IF VERTICAL | |HORIZONTAL DEFLECTION 
— DEFLECTION & HIGH- VOLTAGE 
CIRCUITS CIRCUITS 
DETECTOR 
PICTURE 
| 6.2 k2 = TUBE 
ak 
4.5 MHz 
TRANSF 
(2) 
0.0015 
pF (3) | 
0.01 pF i 
=|= CONTROL | 
ae 100 ka = | 
> Tt) CTYPE I2FX5,6EHS, ™ 
OR EQUIVALENT 
1.8 51k2 ¥ 
kQ | 
7 x 2 ¢ Muting can be accomplished by 
ka Grounding Terminal No.8 
Os * For XFMR Details see Fig. 2(a) 
Fig.2(b) - Block diagram of typical TV receiver utilizing sail ig 220 ¥+140V Siac gt 


the CA3042 and a 12FX5, 6EHS, or equivalent. = 
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CA3042 File No. 319 
CoO ooo 
on SSSR eeeeeeeees H 
+140 V = : 
a 
si a 
= aa 
> 
a 
= 
a 
z 
5 H 
> on 
< SSeS eeRenen LT 
= ECE EEE EEE ae 
Do FEE eee HH 
ras) COCO as 
SEG08 SeReeeeeeee 1] 
a SEG00 SEGRE ee eee 
O Seen Se000 00000 5000500088 
> SSS08 CSRS e eee 
w aan 
ra 2288 
4 Co 
< HH 
S SRG08 ORGS Sees eee sees 
E SER08 OES08 CERES Bees Cees eee 
220;TTtrrrrrtrerttrtr tt tr terre rr rrr ttt tt ttt TTT Tt 
fe) 10 20 30 40 50 60 70 8 
AMBIENT TEMPERATURE (Tg)—°C 
92CS-14888 


Pr=Viqlia Fig.4 - Typical dissipation characteristic. 


PROCEDURES: 
Total Device Dissipation: 
1. Set switch S in position A 
2. Measure and record V14q4 and Iq. 
3. Determine Total Device Dissipation from Pp = V14l14 


Quiescent Operating Current into Terminal 11: 
1. Turn switch S to position B 
2. Measure MM and record as Quiescent Operating Cur- 
rent into Terminal 11. 
9-Volt Current Drain: 
1. Set switch S in position B 
2. Measure Ij4 and record as 9-Volt Current Drain. 


9$2CS-14890 


Fig.3 - Test setup for measurement of total device dissi- 


pation, quiescent current into terminal No.11, and Fig.5 - Test setup for measurement of input-impedance 


9-volt current drain. components. 
4.5 MH 
DISCRIMINATOR PROCEDURES: 


TRANSFORMER * 


1. Set FM Signal Generator as follows: 


Output Frequency = 4.5 MHz 
Modulating frequency = 1000 Hz 
Deviation = +25 kHz 

Output level for Vin = 100 mV rms 


2. Set AM Signal Generator as follows: 


Output frequency = 4.5 MHz 
Modulating frequency = 1000 Hz 
Per cent modulation = 3 

Output level for V;, = 10 mV rms 


3. With Sj in Position A measure AF Output 


AM SIGNAL 
GENERATOR 
(HEWLETT-PACKARD 
TYPE 606A 
OR EQUIVALENT) 


WAVE ANALYZER 
(HEWLET T—PACKARD 
TYPE 310A 
OR EQUIVALENT) 


BOONTON 

TYPE 207H 

UNIVERTER 
OR EQUIVALENT 


BOONTON 
TYPE 202H 
AM-—FM 
GENERATOR 
OR EQUIVALENT 


=e 0.0022 BF 92CS-14911 


Voltage and record as Vo(f*M)- 

4, With S} in Position B measure AF Output 
Voltage and record as V,(AM)- 

Vo(FM) 


Vo(AM) 


5. Determine AM Rejection from AMR = 


* TRW Electronics, Des Plaines, Illinois. 
Part No. EO23874, or equivalent. 


Fig.6 - Test setup for measurement of AM rejection. 
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SE ee ee eee cece ee 
SSSR FSREs Seaeseeses specs seEnsseesssesseeRsse Sessa ssscs 


rrPER CEN IeATion 30 


Hi 


<a 
wart. 
Wt 


a 


- 2-3 


HEE siisritesiitniit Ht 


AM REJECTION—dB 


0 20 40 60 80 100 
INPUT SIGNAL LEVEL—mv 
92CS—-!4889 


Fig.7 - Typical AM rejection characteristics. 
VOLTAGE GAIN Ht || 
SE All 


76 


72 


RF VTVM 
(BOONTON 
TYPE 9ID 

OR EQUIVALENT 


VOLTAGE GAIN (A)— dB 


uF pF 
92CS-14878 


INPUT LIMITING VOLTAGE (KNEE) [Vi(lim]—yV 


PROCEDURE Voltage Gain: 
1. Set input frequency at desired value, vj = 100 uV rms. 


Ol 2 4 684 2 4 681 2 4 6 8100 
2. Record vo. 
3. Calculate Voltage Gain A from A = 20 log}g vo/vj- FREQUENCY (f)—MHz 92CS—14887 
4. Repeat Steps 1, 2, and 3 for each frequency and/or for 
temperature desired. Fig.9 - Typical IF amplifier voltage gain and input 
Fig.8 - Test setup for measurement of IF amplifier limiting voltage (knee) characteristics. 


voltage gain. 


43k 
Ay +140 V 
@ 
et 
SIGNAL 5 
SOURCE = 20F—> 
Re VTVM = \ 
(BALLANTINE © 
502 TYPE 300D w IS 
OR EQUIVALENT) © ail Ko 
: 
- Ul | Na 
2402 
v;=!10 MV RMS 
\ 5 
A= 20 logig fo) 
i a 92CS-14912 FREQUENGTIfI=—= RHE 
92CS-14910 
Fig.10 - Test setup for measurement of AF amplifier Fig.11 - Typical AF amplifier voltage gain 
voltage gain. characteristics. 
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CA3042 File No. 319 
4.5 MHz 
DISCRIMINATOR 
TRANSFORMER * 
+140 a eee 
4.3k2 
5W 
0.01 aied ba 
BOONTON Vin 0.01 nF 
TYPE 207H a Oo 
UNIVERTER 
OR EQUIVALENT if 
BOONTON tL 
TYPE 202H = 
AM-FM @) 
GENERATOR 
OR EQUIVALENT 
0.005 
uF 
BALLANTINE 
Ceeueoen DISTORTION 
OR EQUIVALENT 
* TRW Electronics, Des Plaines, ILL., Part No.EO 23874 (or equivalent). 92CS-14913 
PROCEDURES: Total Harmonic Distortion: 


Recovered AF Voltage: 

1. Set Input Signal Generator as follows: 
Output frequency = 4.5 MHz 
Modulating frequency = 1 kHz 
Deviation = +25 kHz 
Output level for Vj, = 100 mV rms 

2. Set volume control for maximum af output 


3. Measure af output voltage and record as Recovered 
AF Voltage. 


1. Adjust volume control for an af output voltage of 
500 mV rms. 


2. Measure Total Harmonic Distortion of the output 
signal in accordance with the Operating Instructions 
for the Distortion Analyzer. 


Input Limiting Voltage (Knee): 

1. Decrease Vjn until the af output voltage is 3 dB 
less than the value set in Step 1 of the procedure for 
measurement of Total Harmonic Distortion (500mV - 
3 dB = 350 mV) 


2. Measure resulting value of Vjn and record as Input 
Limiting Voltage (Knee). 


Fig.12 - Test setup for measurement of innut limiting voltage (knee), 


recovered AF voltage, and total harmonic distortion. 


DEFINITIONS OF TERMS 


Total Device Dissipation (PT) 


The total power drain of the device with no signal applied and no 
external load current. 


Voltage Gain (A) 


The ratio of the signal voltage developed at the output of the device 
to the signal voltage applied to the input, expressed in dB. 


Input Impedance 


The ratio of a change in input voltage to a change in input current, 
measured at the input terminal of the device, with respect to ground. 


Output Impedance 


The ratio of a change in output voltage to a change in output current, 
measured at the output terminal of the device, with respect to ground. 


Input Limiting Voltage (Knee) [v;(lim) | 


The input signal voltage which will cause the output signal to de- 
crease 3 dB from its maximum level. 
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Recovered AF Voltage [v,(af) | 


The rms value of the AF output voltage of the device produced by a 
specified frequency deviation of an FM input signal. 


Amplitude-Modulation Rejection (AMR) 


The ratio of the recovered AF output voltage produced by a speci- 
fied frequency deviation of an FM input signal to the recovered AF 
Output voltags produced by an amplitude-modulated input signal 
having the same carrier frequency, expressed in dB. 


Discriminator Output Resistance [Ro(disc)] 


The ratio of a change in AF output voltage to a change in output 
current, measured between the output terminal of the device and ground. 


Total Harmonic Distortion (THD) 


The ratio of the total rms voltage of all harmonics to the rms voltage 
of the fundamental, expressed in per cent. These voltages are 
measured at the af output terminal of the device, with respect to 
ground. 
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Fig.13 - Recommended layout of printed-circuit board 
for TV-receiver sound strip utilizing RCA-CA3042. 
(Actual Size, Bottom View) 


Recommended Mounting-Hole Dimensions and Spacing 


TOP VIEW 
PACKAGE 
LEADS 
100 © @ @ 
(2.54) ! 
POO 8 
(5.08) TERMINAL 
af No.! 
se  @ © -- 
oS -- 
141 _, 100 030 (.76) DIA. 
(3.58) aes (IN CIRCUIT BOARD) 
; 92CS-14873 


CA3042 


sound strip utilizing RCA-CA3042. 
(Top View) 


DIMENSIONAL OUTLINE 


i be 

745 \18.93 

030 /.76 

pas ie 14 13:12 11:10 9 8 


INDEX 
POINT 4 .260 6.60) 
240 \6.10 
INDEX 
NUMERAL 


APPROX. .062 (1.57) 1} 2 3 4 5 6 7 


Dimensions in Inches and Millimeters. 


Dimensions in parentheses are in millimeters and are derived from 


050 i 
020 \ 51 090 (2-28\ 
i 065 \1.66 
.200 {5.08 
155 \3.94] | 4 
.065 (1.65 
{| .050 is) om 
a 100 
100 (2.54) 020 (.508\ typ 
(2.54) TYP. 014 cok ; 
MIN. 
400 
(10.16) 
.200 
(5.08) 
TYP. 
.300 (7.42} 
TYP. 
92CS-14872R1 


the basic inch dimensions as indicated. 
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Fig.14 - Recommended parts layout for TV-receiver 


URGE 


Solid State 
Division 


File No. 412 


Linear Integrated Circuits 


CA3065 


The RCA CA3065 Television Sound System is a 
monolithic integrated circuit which combines a multi- 
stage IF amplifier limiter, an FM detector, an electronic 
attenuator, a zener diode regulated power supply, and 
an audio amplifier-driver that is designed to directly 
drive an npn power transistor or high-transconductance 
tube. Because the circuit is so inclusive, a minimum 
number of external components is required. A block 
diagram of the integrated circuit television sound sys- 
tem is shown in Fig. 1. 

The CA3065 with its advanced circuit design pro- 
vides a high-performance multistage subsystem for the 
sound system of a television receiver. A particular fea- 
ture of the CA3065 is the electronic attenuator which 
performs the conventional volume control function. Vol- 
ume control is accomplished when the bias levels in the 
attenuator are changed by means of a variable resistor 
connected between Terminal 6 and ground (attenuation in 
excess of 60 dB is attained). Because no audio signal is 
present in this contro!, hum or noise pickup can be by- 
passed. In most cases, only a single unshielded wire is 
required between the IF board and the variable resistor 
(volume control). 

The CA3065 utilizes a 14-lead dual-in-line plastic 
package with leads specially formed to facilitate auto- 
matic insertion of the device into suitably punched printed- 
circuit boards. 


Vec (140 VOLTS) 


Ry 


0.C 
VOLUME 
CONTROL 


IF AMPLIFIER- 
LIMITER . 
FM DETECTOR. 


ELECTRONIC ATTENUATOR, 
AUDIO DRIVER 


For Television Sound- System Applications 


FEATURES: 


@ Electronic attenuator-replaces conventional! 


volume control 


@ Differential peak detector- requires one single 


tuned coil 


@ Internal Zener diode regulated supply 

@ Inherent high stability 

@ Excellent AM rejection - 50 dB typ. at 4.5MHz 

@ Low harmonic distortion 

@ High sensitivity -200 ..V limiting (knee) at 4.5MHz 
@ Audio drive capability-6 mA p-p 


® Undistorted audio output voltage - 7 V p-p 


ULAT 
ee ELECTRONIC 
SUPPLY ATTENUATOR 


A 


TAKE-OFF 


LS Le. 
J" 


oa ne DE-EMPHASIS 
Be 


SOUND ¢ 
TRANSFORMER 


| 
He-—\ 
L 


TONE 


*L|=16 wH NOMINAL , 68 pF 
= 2 pF CONTROL 


Q(UNLOADED)*= 65 TO 85 
ALL RESISTANCE VALUES ARE IN OHMS — = 


< 
# NK 
auoIO > | TO POWER 
eT AMPLIFIER 


92CM -I5BI7R3 


Fig. 1- Block diagram of 
CA3065 in a typical 


circuit application. 
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11-73 


ae enn 6) 


MAXIMUM RATINGS, Absolute Maximum Values, at T, = 25°C 


Input Signal Voltage (between Terminals | and 2)... +3 V 
Power Supply Current (Terminal 5)............. 50 mA 
Power Dissipation: 
Ut) Ts O2a C eect ee keue Ga SR Oem Rw RRO 850 mW 
Above T, = 25°C. wvccees waste wee anew ee Derate linearly 6.67 mW/°C 
Ambient Temperature Range: 
OPW cos cde eden eens ewieeawaowe ea - 40 to + 85 a 
CURE cee be PANE DERORE DS EG DUKES HEM - 65 to + 150 °C 


Lead Temperature (During Soldering): 


At distance 1/16 + 1/32 inch (1.59 + 0.79mm) 
from case for 10 seconds max. .....eeccseccceces +265 "Cc 


MAXIMUM VOLTAGE RATINGS ct Ta, = 25°C 

The following chart gives the range of voltages which can be applied to the terminals 

listed vertically with respect to the terminals listed horizontally. For example, the MAXIMUM 
voltage range of the vertical terminal 9 with respect to terminal 3 is 0 to +4 volts. CURRENT RATINGS 


TERM- TERM-]| | | 
No. 


CONNECT TO 
ERMINAL 3 


SUBSTRATE: 
SUBSTRATE CONNECTION — ALWAYS CONNECT TO TERMINAL 3 


=| 


uw 
w” 
—_) 
= 
O 
= 
oO 
a) 


oO 
° ul 
a 


a 
——— 
a 5 
SO 
~& 
eC 
n= 
m 


= 


2 — i ry e © 
— on 
on oO = = 

Oo = _ a" Nh 


Note 1: Terminal No. 5 may be connected to any positive 
voltage through a suitable resistor provided that 
the current and dissipation ratings of the CA3065 
are not exceeded. 


*Voltages are not normally applied between these terminals. 
Voltages appearing between these terminals will be safe if 
specified limits between all other terminals are not exceeded. 
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CA3065 File No. 412 


ELECTRICAL CHARACTERISTICS at Ta = 25°C, Vcc = +140 V applied to Terminal 5 through 
Rs = 3.9 kQ, and DC Volume Control (R,) = 0 unless otherwise indicated. 


TEST LIMITS 
CHARACTERISTIC SYMBOL CIRCUIT 
Fig. No. 


UNITS 


Static Characteristics 


Dynamic Characteristics 
IF AMPLIFIER 
Input Limiting Voltage 

(at -3 dB point) 


AM Rejection 


Transconductance 
Magnitude 
Phase Angle 


Feedback Capacitance 


Input Impedance Components: 
Parallel Input Resistance 
Parallel Input Capacitance 


Output Impedance Components: 


Parallel Output Resistance 
Parallel Output Capacitance 


DETECTOR 
Recovered AF Voltage 
Total Harmonic Distortion 
Output Resistance: 
Terminal 7 
Terminal 8 
ATTENUATOR 
Max. Attenuation 


fy = 4.5 MHZ. fm = 400 Hz, 


iealais = +25 kHz, 


f = 4.5 MHz 
IF Input Terminals: 2,1 
IF Output Terminals: 9, 3 


Measured between 
Terminal Nos. 1 and 2 
f = 4.5 MHz 


Measured between 
Terminal No. 9 and gnd 
f = 4.5 MHz 


f= 4.5 MHz; V) = 100 mV 
Af = £25 kHz 
fm = 400 Hz 


mmho 


— 


See Fig. 7 
x= = © 


=0.1 Vrms), f = 400 Hz 
i 2 Vrms), f = 400 Hz 
THD = 5%, f = 400 Hz 


= 400 Hz 
= 400 Hz 


AUDIO AMPLIFIER 
Voltage Gain 

Total Harmonic Distortion 
Undistorted Output Voltage 


Input Resistance 


Output Resistance 


***Playthrough’’ voltage is the unwanted signal, measured at Terminal 8, when the volume control is set for minimum output. 


516 


File No. 412 


CA3065 


> 


> 


R25 
1.5K 


S R26 
> 4.7K 


a 


R27 


1.5K 
L 


C ® ® 
3 Ws R6 
. 4K | 
a Q2. R7 
| D4 D6 150 
; | R10 | R11 
+ | | $750 | 750 R12 
, 10K 
Qs ae 
alo 
R16 
10K 
mg —) 
T34 


: 


All resistance values are in ohms, all 


capacitance values are in picofarads. 
920M- 15819 RI 


Fig. 2-Schematic diagram of CA3065 


The resistance values included on the schematic diagram have been 
Supplied aS a convenience to assist Equipment Manufacturers in 
optimizing the selection of ‘‘outboard’’ components of equipment 
designs. The values shown may vary as much as +30%. 


Voc 
l40 Vv 
AM SIGNAL 
GENERATOR 
(HEWLETT-PACKARD 
TYPE 606A 
OR EQUIVALENT) 


BALLANTINE 

TYPE 300D 
VOLTMETER 

OR EQUIVALENT 


BOONTON 
TYPE 207H 
UNIVERTER 

OR EQUIVALENT 


BOONTON 
TYPE 202H 


DISTORTION 
ANALYZER 


AM-FM (HEWLETT- 
GENERATOR PACKARD 
OR EQUIVALENT . Tre 330 


ALL RESISTANCE VALUES ARE IN OHMS EQUIVALENT) 


L,=16 2H NOMINAL 
Q(uNLOADED) 765 TO 85 TERMINALS 11, 12, 13,14 NO CONNECTION 


92CM-I5815 


Fig. 3-Input limiting voltage, AM rejection, re- 
covered audio, total harmonic distortion, maxi- 
mum attenuation, maximum “‘play-through"’ 

test circuit. 
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RCA reserves the right to make any changes in the Resistance 
Values provided such changes do not adversely affect the published 
performance characteristics of the device. 


DISTORTION 


ANALYZER 
(HEWLETT- 
ACKARD 
0.05 
ue TYPE 330 


EQUIVALENT) 


TYPE 300D 


OR 
EQUIVALENT) 


OSCILLATOR 

HEWLETT— 

PACKARD 

TYPE 200CD 
OR 


EQUIVALENT 


TERMINALS 7,8,11,13 NO CONNECTION 
ALL RESISTANCE VALUES ARE IN OHMS 


92CS -15816 


Fig. 4 - Audio voltage gain (undistorted output) 
test circuit. 


CA3065 


3.9kQ 


O+140V 


5W 
| * 0.047 uF 


0.01 uF 


502 
ATTENUATOR 


VIDEO SWEEP 
GENERATOR 
(KAY VIDEO 100 
MARKASWEEP 
MODEL 154A OR 
EQUIVALENT) 


TO DIODE 
DETECTOR & 
OSCILLOSCOPE 


E., = 100 WY rm.s. 


92SS-4434 


(a) Test circuit 


Fig. 5 - Frequency response of IF- 


3.9kQ 


+140 V 


BALLANTINE 
TYPE 340 
VOLTMETER 
OR EQUIVALENT 


SIGNAL GENERATOR 

(HEWLETT-PACKARD 
TYPE 606A 

OR EQUIVALENT) 


92SS-$436 


Ein = 


(a) Test circuit 
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FREQUENCY (f) — MHz 


(b) Response curve 


amplifier section of CA3065 


92SS-4435 
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o i ie | 
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(b) Response curve 9255-4437 


Fig. 6 - Frequency response of af-amplifier section of CA3065 
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a 
oO 


8 8 
IK 10 K 100 K 
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FROM MAXIMUM VOLUME— dB 


° 
ra) 
= 
a 
Q 
Ww 
ir 
Ww 
> 
2) 
Oo 
Ww 
a 
re 
() 
z 
° 
e 
S) 
=! 
ray 
Ww 
a 


92CS-15818 
Fig. 7 - Gain reduction vs. resistance 


(terminal 6 to gnd) 


518 


OPERATING CONSIDERATIONS 


The CA3065 may be used to drive a video output 
transistor or a high-transconductance output tube. 


As in all TV receivers, precaution should be 
taken to prevent destruction of the CA3065 in the event 
of cascade arcs originating in the picture tube or in the 
output tube. In the case of arcing in the output tube a 
resistor of 150k in series with terminal No. 12 and the 
grid of the tube is usually sufficient protection. 


To prevent damage from picture tube arcs, a careful 
analysis of board layout and coupling modes (electro- 
static or magnetic) may be necessary to suggest alter- 
nate layouts or appropriate locations for the placement 
of spark gaps to absorb the high energy discharge. 


CA3065 


File No. 412 
DIMENSIONAL OUTLINE 


[ 770 {19.55 \ 
<taei Bate ae 
{.030 76 | 
'920 |.51) 14 13 12 11 10 9 8g 
VOLUME \.020 |.51) | 
/ Co) : 
INDEX 
POINT | 260 6.60) 
! 1 240 6 10 
INDEX = = - 
NUMERAL — f 
APPROX. .062 (1.57) 1 2 3 4 56 7 
— 
050 |1.27\ 
020.) 51) 090 (2 28\ 
| | ~~) [065 \1.66 
wa = 4 y ——— 
200 / 5.08 \ 
155 \3.94] | y 
Y [1.65 
065 | 
Ta olf 380 (139) 1 
100 T 
100 (2.54) eile .020 {-508 
(2.54) TYP . 014 ee) 
MIN 
400 
ae 
TYP 
. : . ; 92SS-4438 
(a) Printed circuit board — bottom view* | 
F | 
Full Size 
200 
—>} (5.08) 
TYP. 
300 (7.62) 
TYP. 
92CS-14872R1 


Recommended Mounting-Hole Dimensions and Spacings. 


TOP VIEW 


PACKAGE 
LEADS 


\ : 2%) amac—-——--——t 
5 ; TERMINAL 
S y No.! 
92SS-4439 a) 5) S = 
(b) Parts layout — top view” ds 
Full Size \ 
141 100 030 (.76) DIA. 
{28h (IN CIRCUIT BOARD) 


(3.58) 
A THE 
92CS-14873 


Fig. 8 - Recommended parts layout for TV receiver 


sound strip using CA3065. 


Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


* A 200 mil square grid was uSed in the layout of passive components on the 
printed circuit board. The Quad-in-line formed leads conform to a standard 


grid spacing of 100 mil centers. 
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RG 


Solid State 
Division 


File No. 612 


Linear Integrated Circuits 


Monolithic Silicon 


CA2111AE 
CA2111AQ. 


14-Lead 
dual-in-line 
plastic 


paakaye Features: 


14-Lead 
quad-in-line 
plastic 
package 


BSB 8B A 8 @ 


range 


FM IF Amplifier-Limiter and 
Quadrature Detector 


For FM IF and TV Sound IF Applications 


Direct replacement for ULN2111A and MC1357 

Good sensitivity: Input limiting voltage (knee) (400 uV typ. at 10.7 MHz; 
250 pV typ. at 4.5 MHz and 5.5 MHz) 

Excellent AM rejection (45 dB typ. at 10.7 MHz) 

Provision for output from 3-stage IF amplifier section 

Low harmonic distortion 

Quadrature detection permits simplified single-coil tuning 

Extremely low AFC voltage drift over full operating-temperature 


= Minimum number of external parts required 


The CA2111A, on a single monolithic chip, provides a multi- 
stage wideband amplifier-limiter, a quadrature detector, and an 
emitter-follower output stage. This device is designed for use 
in FM receivers and in the sound IF sections of TV receivers. 
In addition, an output terminal is provided which allows the 
use of the amplifier-limiter as a straight 60-dB wideband 
amplifier. 


The amplifier-limiter features the excellent limiting character- 
istics of 3 cascaded differential amplifiers. 


3pF 
Q ® @ 
QUADRATURE 
DETECTOR 


92CS- 20769 


Fig. 1—Block diagram of CA2111A and 
associated outboard components. 
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The quadrature detector requires only one coil in the asso- 
ciated outboard circuit and therefore, tuning is a simple 
procedure. 


A unique feature of the CA2111A is its exceptionally low 
AFC voltage drift over the full operating-temperature range. 


This device can be supplied in either dual-in-line or quad-in- 
line 14-lead plastic packages (CA2111AE and CA2111AQ, 
respectively). 


MAXIMUM RATINGS, Absolute-Maximum Values at Ta=25°C 


DC Supply Voltage 
[between terminals 13 (V*) and 7 (V~)] 16 V 


Device Dissipation: 
Up to Ta = 60°C sab auy one ee 600 mw 
Above Tj = GO"C wn nce wave derate linearly 6.7 mW/°C 


Ambient Temperature Range: 


Operating ....6cncesn een avn —55 to +125 — 
StOMAgG we ewe cea eeexsuur —65 to +150 °C 
Lead Temperature (During Soldering): 
At distance 1/16 + 1/32 in. 
(1.59 + 0.79 mm) 
from case for10s max. ....... + 265 a 
11-73 


File No. 612 CA2111AE, CA2111AQ 


ELECTRICAL CHARACTERISTICS at Ty, = 25°C 


LIMITS 
CHARACTERISTIC SYMBOL TEST CONDITIONS 
DC Voltage: 
At Terminal 1 V4 


At Terminals 4, 5,6, 10 
At Terminals 2, 12 


DC Current (into Terminal 13) 


At Vt= 8V 
Ar vt =13V 


~ 
(=) 


fy = 10.7 MHz 


G9 |\]Q]v ~ wolon |Z 
co |S ~ oO “Df a ©) 


DYNAMIC ELECTRICAL CHARACTERISTICS at Tq = 25°C 
FM Modulation Frequency = 400 Hz, Source Resistance = 50{2 


TEST CONDITIONS TEST CIR- 
CUIT OR 
fg = 10.7 MHz fy = 4.5 MHz fy = 5.5 MHz CHARAC- 


Af=+ 75 KHz Af = + 25 KHz] Af = + 50 KHz TERISTIC 
CURVES 


CHARACTERISTIC | SYMBOL 


AMPL-LIMITER 


Input Limiting 
Threshold Voltage 


DETECTOR 


Recovered Audio 
Output Voltage 


Total Harmonic 
Distortion 


*y. = 10 mV (RMS) AV; <50 wV (rms) *100% FM, 30% AM 
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CA2111AE, CA2111AQ File No. 612 


4 


K 
R4 
500 
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Fig. 2—Circuit schematic—CA2111A 


NOTE: 
Input to the quadrature coil can be from 
Ch C2 either terminal 9 or termina! 10. Terminal 
vt 9 is normally used because it lessens the 
possibility of overloads during tuning. 
(3) The use of terminal 10 increases the 
0.I ale i ae 4 NOTE limiting sensitivity significantly and has 
= - (2) ('2) Oo 9 been used successfully in these tests. 
Le 
UNIVERTER |O1pF L— ©) 
BOONTON (4) 
207E OR (10) 
EQUIVALENT 
50 uF AC VTVM 
7) BALLANTINE COMPONENT VALUES 
314 
(6) Sy OR 
EM SIGNAL eid (a) 0 EQUIVALENT 
GENERATOR sad (8) 
BOONTON (5) (7) = 
202H OR C3 
EQUIVALENT (3) 
0.1 uF 
DISTORTION 
ANALYZER 
= HEWLETT 
PACKARD 
330B OR 
EQUIVALENT 
92CS-2077! 


Fig. 3—Test circuit. 
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AM REJECTION (AMR) —dB 


AM REJECTION (AMR) —dB 


ri 
E 
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i 
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uJ 
oO 
Pi 
ad 
oO 
> 
| 
— 
a 
= 
= 
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2 
a 
= 
a 
Q 
lJ 
oa 
oO 
WwW 
e 
WwW 
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SUPPLY VOLTAGE (V*)=12 V 


AMBIENT TEMPERATURE (Ta)=25°C | 


100% FM, 30 % AM 
fo=4.5 MHz 


2 4° 6 8 | 2 4 


6 8 1o 2 45 


INPUT SIGNAL VOLTAGE (V;) — mv [rms] 


92CS-20761 


Fig. 4—AM rejection vs input voltage (4.5 MHz). 


2 4 6 8 19 2 4 


6 8 100 2 45 


INPUT VOLTAGE (V;)—mv [rms] 


92CS-20763 


Fig. 6—AM rejection vs input voltage (10.7 MHz). 


1.3] SUPPLY VOLTAGE (V*)=I2 V 
AMBIENT TEMPERATURE (Tg)=25°C 


fo =5.5 MHz 


Af=+ 50kHz + 


GNAL INPUT (TERM 9) 


INPUT VOLTAGE (Vj) —mvV [rms] 


92CS-20765 


Fig. 8—Detected audio output vs input voltage (5.5 MHz). 
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CA2111AE, CA2111AQ0 


SUPPLY VOLTAGE (V*)=I12 V REF. SIGNAL 
AMBIENT TEMPERATURE (Ta)=25°C INPUT (TERM IO) 
IOO% FM, 30% AM — 


REF. SIGNAL 
INPUT (TERM 9) 
- ~ T 


je) 
ao) 
« 
= 
= 
z 
<4 
- 
1S) 
WJ 
7 
uJ 
eg 
= 
< 


4 6 810 


INPUT VOLTAGE (V;)—mV [rms] sips Apri 


Fig. 5—AM rejection vs input voltage (5.5 MHz). 


SUPPLY VOLTAGE (V*)=12 V 
AMBIENT TEMPERATURE (Ta)=25°C 
fo=4.5 MHz 


DETECTED AUDIO OUTPUT VOLTAGE (Vo) —V [rms] 


INPUT VOLTAGE (V;)—mvV [rms 
92CS-20764 


Fig. 7—Detected audio output vs input voltage (4.5 MHz). 


6| AMBIENT TEMPERATURE (Ta)=25°C 


4) 9 =10.7 MHz 
Af =+75 kHz 
INPUT CARRIER =| mV 
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n 2° 


5. 
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> 
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=) 
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Fig. 9—Detected audio output voltage vs input voltage (10.7 MHz) 


CA2111AE, CA2111AQ 
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Fig. 10—AFC voltage vs ambient temp. 


SIGNAL-TO-NOISE RATIO (dB) 


File 


AMBIENT TEMPERATURE (Ta)=25°C 
MODULATION FREQUENCY =1 kHz 


612 


Af =25kHz 


6 80) 2 4 6 4 


INPUT VOLTAGE (Vj) —mvV [rms] 
92CS- 20768 


Fig. 11—Signal-to-noise ratio vs input voltage. 


DIMENSIONAL OUTLINES 


CA2111AE 
14-Lead Dual-in-Line Plastic Package (JEDEC MOO-001-AB) 


BASE PLANE 


SEATING PLANE Le 


GAUGE PLANE | 


CA2111AQ 


0.155 


SEES 
aes 0.020 =. 1.27 
0.014 0.356 | 0.508 
3x | eo | ome] | tar] ta 
0.008 | 0.012 204 | 0.304 
Pe ee | eral ats | a 
0.300 | 0.325 7.62 | 825 
foxes Sa 
0.100 TP 2.54 TP 
ren) 12 
0.125 | 0.150 Es F-4 
a To at 


0. Es F-4 76 
2.28 


92SS-4296RI 


0.065 


NOTES: 


. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


_ 


. €, applies in zone L5 when unit installed. 


3 

4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6 


. Nj ts the quantity of allowable missing leads. 


14-Lead Dual-in-Line Plastic Package with Leads in Quad-Formed Arrangement 


TOP VIEW ; 
Recommended Mounting- 
PACKAGE i i ; 
aera Hole Dimensions and Spacings. 

100 @ S @ 

(2.54) : : 

200 
(0) “sane oo . 


; 
.030 (.76) DIA. 


(IN CIRCUIT BOARD) 


92CS-14873 
.200 
Dimensions in parentheses are in millimeters and are Bi 
derived from the basic inch dimensions as indicated. 300 
(7.62) 
TYP. 
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400 
(10.16) 


YP 


.770 (ee: 
- .745 \I8.93 
.030 14 13 12 Il 10 9 8 
.020 (73 ya \ 


INDEX 
POINT 4 .260 (6.60 
.240 \6.10 
INDEX 


NUMERAL 
APPROX. .062 (1.57) ! 


i 


050/1.27 
020\...51 090 (2.28 
d 1.66 
.200/ 5.08 
155\3.94. 
.065 (1.65 
>| 988 (88) Tre 
100 
100 (254 | .020/7 .508 TYP. 
(2.54) TYP .014\.356 : 
MIN. 


6 819 
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RA 


Solid State 
Division 


Linear Integrated Circuits 


Monolithic Silicon 


CA3068 


FEATURES: 


20-lead quad-in-line 
plastic package 


RCA-CA3068* is a monolithic integrated circuit that in- 
corporates an entire video TV-IF subsystem on a single chip. 
Innovations in integrated circuit design, in addition to the 
many active devices and closely matched components uti- 
lized in the circuit, make the CA3068 ideally suited for use 
in color and black-and-white TV receivers. 

The primary functions performed by the IF subsystem are 
video IF amplification, linear detecticn, video output ampli- 
fication, AGC from a keyed supply, AGC delay for tuner, 
sound carrier detection, sound carrier amplification, and a 
buffered AFT output. The advanced circuit design of the 
CA3068 also includes secondary functions for improved 


vtzilv 


TO AFT 


Television Video IF System 


High-gain wide-band IF amplifier: 75 dB typ. at 45 MHz 
Gain reduction with excellent stability: 50 dB typ. at 45 MHz 
Video detector with linear characteristics 

Video amplifier: 12 dB gain 

Impulse noise limiter 

Keyed AGC with noise immunity circuits 

Delayed AGC for tuner 

Buffered AFT output 

Separate sound IF intercarrier amplification 

Sound carrier detector 

4.5 MHz sound carrier amplifier 

Isolated zener reference diode for regulated voltage supply 


noise immunity and minimal airplane flutter. An isolated 
zener reference diode, incorporated in the IC, provides a 
convenient and economical means for controlling the regu- 
lated voltage supply. The inherent wide bandwidth capability 
(10-70 MHz) and high overall gain (87 dB) make the CA3068 
suitable for other AM IF applications whose frequencies 
range within this bandwidth. 


The CA3068 utilizes a unique 20-lead quad-in-line plastic 
package. This package also includes a wrap-around shield 
that serves to minimize interlead capacitances. 


* Formerly Developmental No. TA5914 


CA3068 


VIDEO 
OUTPUT 


KEYING 
PULSE 


92CM-I7II6 


Fig. 1 Functional block diagram of the CA3068. 
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MAXIMUM RATINGS, Absolute Maximum Values, at Ta = 25°C 
DC Supply Voltage: 


Between Terminals 15 and 5* 2... ee tee eee eee eee eee e tenes 11.3 V 

Terminal 7 (Collector to GOGUNE) secciaccndeuegs ta geneee sees eee eeaeens eet Beene eee ws 20 V 

Terminal S (Collector 16 GPOUNG) nn cde deen cee eae eee ash ees des RADE SEAN HOS HER OH ROO ES 20 V 
DG Ciunant Unto: Terminal 12) eovcn Ci cnsteeeedes c 2868 COREE LI HORE W ERE RO Da HES BEES se 2 mA 
Device Dissipation: 

eta Fe © xnteenbeeenanss cxhscseenaesteucunres ci dadwanneee snes cede benees 600 mW 

Biers Te = 60 Cece ces vasdhcks coda nexs ons excsanhavesxenbaceeseneciardews sshes derate linearly 6.7 mW/°C 
Ambient Temperature Range: 

OPE, odo bcc mane vas ebinesgs5Gneese bonracdeedebenusarenagececs genes geese ts —40 to +85 °C 

COOISde. npc obwnane ct pehonunbn ee beneabacee ea worpucda icdeu sp eeulseapeeee oes ue nat — 65 to +150 “C 
Lead Temperature (During soldering): 

At distance not less than 1/32” (0.79 mm) from case for 10 seconds max. .............2-05- +265 2 


* This rating does not apply when using the internal zener reference in 
conjunction with the pass transistor. 


2 

a 
Ow 

o 


Ol6 


= 
O3 
Q15 
R28 
710 
Ol? 
——o4 
NOTE: Qig THROUGH Q29 are 1.32 K : = —O2 
EMITTER FOLLOWERS. pa Lek 
ALL RESISTANCE VALUES) = ja Qie Q27 
ARE IN OHMS 3.44K 
ALL CAPACITANCE VALUES Gir 


ARE IN pF 
Rog R C5 R C6 R37 
ats 10 2 eK 3 3K 


= 92CL-17457 


Fig. 2 - Simplified schematic diagram of the CA3068. 
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ELECTRICAL CHARACTERISTICS at Ta = 25°C 


TEST CONDITIONS LIMITS 
SYMBOL ae UNITS 
Fig. No. Typ. 
Static (DC) Characteristics 


[Sate OO Gwar 
fauicent Greurtcurent J te [Sid dT 


DC Voltages: 
Terminal 2 (Sound) 


CHARACTERISTIC 


Terminal 3 (Keying Input) 
Terminal 7 (1) (AGC) 
Terminal 7 (2) (AGC) 
Terminal 8 (AGC Delay) 


< 
w 


sls 
NO 


< 
(oe) 
fe) 
on 


< 
~N 


—_ 
oO 


< 
N 


Terminal 9 (Cascode Collector) 


Terminal 16 (Bias) V16 3 iit f= 
Terminal 18 (Zener) V18 V5 =V17 =0V,l4g=1mA 


10.6 
mise 


Terminal 19 (White Level) V19 


co 


Dynamic Characteristics 


Video Sensitivity fo = 45.75 MHz, Mod. (AM) = 85% 
at 400 Hz; Adjust e| for 4 Vp_p at 


Term. 19 


z= 
jo) 
—_— 
jo) 
=) 
N 
jo) 
oO 
< 


Sync. Tip Level Voltage Vi9 


Automatic Fine Tuning (AFT) V14 
Drive Level Voltage 


Delay Bias Voltage: 
Ate; = 10 mV 


fo = 45.75 MHz, e}(CW) = 10 mV 


V 


< 
N 


fo = 45.75 MHz, ej(CW) = 20 mV; 


Adjust Rj for V7 = 14 V 


3.58 MHz Chroma Output V19 fg = 45.75 MHz, ej(step mod.) = 
Voltage 10 mV; 


f4 = 42.17 MHz, e|(step mod.) = 
3.33 mV 


fo = 45.75 MHz, ej(step mod.) = 


4.5-MHz Sound Output Voltage 


10 mV; 
fo = 41.25 MHz, e|(step mod.) = 
2.5mV 


V 


z 


| os 
NO 


Parallel Input Impedance: 
Resistance at Term. 6 


Ri-6 
Ci 6 


Capacitance at Term. 6 


fo = 45.75 MHz 


Resistance at Term. 12 


Impedance and Admittance 
measured at bias conditions 
as developed by circuit 
shown in Fig. 7 


Capacitance at Term. 12 Cj—13 


Resistance at Term. 13 


Capacitance at Term. 13 Ci—-13 


Parallel Output Impedance: 


oe) _ = 
= | 
WwW —_ 

a No 


Resistance at Term. 9 


O 
T 
© 


Capacitance at Term. 9 


Cascode Transfer Characteristics: 


Magnitude of Forward lyf] 


Transadmittance 


Reverse Transfer Capacitance 


cl 
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Vt=IL3V 
OC 


ALL RESISTANCE VALUES 


ARE IN OHMS 
= 92CS-17542 
Fig. 4 — Test circuit for measurement of AGC terminal 
ALL RESISTANCE VALUES ARE IN OHMS voltage 2 (V7) and terminal 8 voltage (Vg). 
92CS-17541 
Fig. 3 — Test circuit for measurement of quiescent current 
(1475), keying terminal voltage (V3), bias voltage (V16), AGC 
terminal voltage 1 (V7), and cascode collector voltage (Vg) 
TYPE “86 ¥ 
ea 2N5183 
Ws Te 
CA3068 
oO © ® @®@ © © O ® ®D W 
) ALL RESISTANCE VALUES 


ARE IN OHMS 


92CS-17543 


Fig. 5 — Test circuit for measurement of white level (Vjg) and terminal 2 voltage (V2) 
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CA3068 


TYPE vt=28V 
2N5183 e 


68 K 


100 100 


1/2 CA3068 72 


CA 
be 


45K 4.5MHz AFT VIDEO OUTPUT 
OUTPUT DRIVE 3.58 MHz OUTPUT 


12 nH 


R,;=50 KQ POTENTIOMETER 

Lj =2.2 #H:ADJUST No. OF TURNS FOR ALIGNMENT 
L2=I.5 pH: ADJUST No. OF TURNS FOR ALIGNMENT 
C = 1 pF: ADJUST FOR PROPER ALIGNMENT 


ALL RESISTANCE VALUES ARE IN OHMS 


UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES: 
LESS THAN 1.0 ARE IN MICROFARADS 
1.0 OR GREATER ARE IN PICOFARADS 


H.P. 608C 
OR EQUIVALENT 
RF GENERATOR 


TEST 
CIRCUIT 


92CS-17537RI 


H.P 10534A 


MIXER OTO TEST CIRCUIT e, 


H. P 608C €mod £6 
OR EQUIVALENT O 


41.75 0 Ses] 
42.17 MHz 0 


WAVEFORM 86 b- 
| 
-eo0— 


GENERATOR 


|- ADJUST LEVEL "a" TO GIVE 
6dB ATTENUATION OF MIXER 


2- ADJUST LEVEL "b" SO THAT 
THE STEP (a-b) AT VIDEO 


ALL RESISTANCE VALUES ARE IN OHMS 


92CS-17538 


(b) Test setup for measurement of sound and chroma outputs. 


Fig. 6 — Typical dynamic test circuit diagrams. 
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CA3068 


TUNER 24 8.2 pF UL 


ALL RESISTANCE VALUES ARE IN OHMS. 
ALL CAPACITANCE VALUES ARE IN MICROFARADS 
UNLESS OTHERWISE SPECIFIED. 


Fig. 72 — Color TV-IF amplifier test circuit. 


PIX CARRIER CHROMA 
45.75 MHz 42.17 MHz 


5 dB 
1 aes ieee 
+ weeaces spenrocasoss + 
+ 
ra 
47.25 MHz 41.25 MHz 
ADJACENT CHANNEL CO-CHANNEL 
SOUND TRAP SOUND TRAP 
92CS-17549 


Fig. 7b — Color TV-IF amplifier with associated waveform 
and test circuit. 
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CA3068 


ADJUST 
L2 


2.2K 


92CL-17540 


Alignment of the IF Amplifier 


1. Apply a 2 to 4 mV signal from a sweep generator, Telonic 
SV 13 or equivalent to the input of the IF amplifier. 


2. Apply a negative DC supply voltage, to the Gain Adjust 
Terminal. 


3. Set the gain supply voltage to provide a peak-to-peak 
output of 6 volts. 


4. The overall response curve should conform to the 
waveform shown in Fig. 7b. 
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A TYPICAL COLOR—TV VIDEO SYSTEM 


ZENER 
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| 


as oe es 
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| 
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SEP SPLITTER AFC OSC 
VERT VERT 
pied DRIVER OUTPUT 
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COMMU-| [ TRACE 
TATIN REGU-| | HIGH 
wir 
Switcr 40640 [7] LATOR SUPPLY 
40643 40642 


CA3068 


AUDIO | _,, 
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SPEAKER 


2 ND 
VIDEO VIDEO 
AMPL OUTPUT PICTURE TUBE 
2N3439 
2N3439 
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AMPL 

2N3439 
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Fig. 8 — Block diagram of a typical color TV receiver utilizing the CA3068. 


Application Information 


A block diagram of a typical color TV application of the 
CA3068 is shown in Fig. 8. The input from the TV tuner is 
applied to the IF cascode amplifier of the IC. The cascode 
amplifier has a gain reduction of 50 dB typ. and a gain of 35 
dB typ. The cascode output is coupled to succeeding stages 
via the IC lead interconnections. Associated with the cascode 
amplifier is an AGC delay network that provides gain control 
for the RF amplifier. This arrangement enables the circuit 
designer to introduce the desired bandpass-shaping circuitry 
between the cascode input stages and the remaining IF 
stages. These IF stages provide an additional gain of 40 dB 
typ. The output, taken from the emitter of the second IF 
stage, also provides a buffered AFT signal that is designed to 
drive the RCA-CA3064 TV Automatic Fine-Tuning IC. 


The IF detector circuit provides an extremely linear output 
signal that is DC coupled to the first video amplifier. The 
first video amplifier has a voltage gain of 12 dB typ. The 
detector and video amplifier circuits provide a signal which 
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has in addition to its linear output an extremely sharp 
limiting characteristic. The maximum video output level is 
approximately 7 volts peak-to-peak. The sharp limiting action 
of this circuit clips any signal (e.g. impulse noise) that 
exceeds this 7-volt value. 


The video amplifier also provides a signal which drives a 
keyed AGC signal. The unique keyed AGC circuits utilize 
active devices that virtually eliminate noise from interfering 
with the action of the AGC. A separate sound section 
provides amplification at intercarrier frequencies, sound 
carrier detection, and sound carrier amplification. This sound 
section is designed to drive the RCA-CA3065 TV Sound 
System IC. 


A color IF circuit with associated performance data is shown 
in Fig. 7. For a more detailed description of the CA3068 and 
related performance and IF printed circuit construction 
information, refer to the RCA Application Note ICAN-6544. 


CA3068 


a 


DIMENSIONAL OUTLINE 
1.010 /25.65 
'J90 (2818 )— 
2019 18 17 16 15 14 13 12 I 
355(689) 


A. 23456789 0 


INDEX * 
NOTCH 
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Recommended Mounting-Hole Dimensions and Spacings. 


200 _ = _ TOP VIEW 


% AE wearers 


(2.54) 18 HOLES 
TYP. (IN CIRCUIT BOARD) 


92CS-1758I 


Dimensions in parentheses are in millimeters and are derived from the 
basic inch dimensions as indicated. 
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Television Chroma System 


The RCA CA3066 and CA3067 are monolithic silicon 
integrated circuits that constitute a complete chroma system 
for color television receivers. The CA3066_ provides 
subcarrier regeneration and total chroma signal processing 
prior to demodulation; the CA3067 performs. the 
demodulation and tint control functions. Each device utilizes 
a 16-lead quad-in-line plastic package. 


16-lead Quad-in-line plastic package 


CA3066 — CA3067 


CA3066 
CHROMA SIGNAL PROCESSOR 


= Complete Color Sync Circuit 

Blanked Chroma Amplifier 

Chroma Band-Pass Amplifier 

Low Output Impedance Chroma Driver 

ACC Detector-Amplifier 

Killer Detector-Amplifier 

DC Chroma Gain Control 

Zener Diode for Regulated Voltage Reference 
Short-Circuit Protection on All Terminals 


HORIZONTAL 
KEY PULSE 


CA3066 vt 
BP 4 OUTPU 
CHROMA AMPL AMP! 
INPUT 
O) 
CHROMA BURST 
AMPL 


CHROMA 
GAIN CONTROL 


System Features 
CA3067 


CHROMA DEMODULATOR 


® Balanced Chroma Demodulators 
® Color Difference Matrix 
® DC Tint Control 
® Three Low Output Impedance Drivers for Direct Coupling 
= Reference Subcarrier Limiter 
= Zener Diode for Regulated Voltage Reference 
® Internal RF Filtering 
CONTROL 
, 9 VO®@ - ci ouTpurs 


= 


CHROMA 
OUTPUT 


(3) 
i : CA3067 
((4) 


3 ot 


x-—-DHArbpPE 


—— OSCILLATOR 


al 92CM-I7517 


Fig. 1 - TV chroma system functional block diagram. 
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CA3066 Chroma Signal Processor 


CA3066 


iC 


ALL RESISTANCE VALUES ARE IN OHMS 


UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES 
LESS THAN 10 ARE IN MICROFARADS 
10 OR GREATER ARE IN PICOFARADS 


ALL COILS HAVE A Qgy > 30 


AMPL | 


Fig. 2 - Functional diagram of CA3066. 


The CA3066 contains substantially all the color processing 
circuitry exclusive of the tint control and demodulating 
circuits. The chroma amplifier sections of the CA3066 
consist of the chroma and bandpass amplifiers. The chroma 
amplifier receives the chroma input signal at terminal No. 1. 
This amplifier is gain controlled by the automatic chroma 
control (ACC) detector-amplifier. The chroma signal is 
internally coupled from the output of the chroma amplifier 
to the input of the chroma bandpass amplifier and burst 
separator amplifier. The horizontal keying pulse (+8V) 
used to gate the burst portion of the chroma signal from the 
input of the bandpass amplifier to the input of the burst 
separator amplifier. The bandpass amplifier is gain controlled 
by the dc chroma gain control and can also be controlled by 
the killer detector-amplifier. The bandpass amplifier output 
is internally coupled to the chroma output amplifier stage of 
the CA3066. The coils of the chroma amplifier and the 
bandpass amplifier are stagger-tuned to provide a combined 
typical bandpass of 3.08 to 4.08 MHz. The burst separator 
amplifier injects the burst signal into the 3.58 MHz oscillator. 
The oscillator amplitude is dependent on the terminal No. 9 
impedance to ground and is also responsive to the burst 
signal amplitude at terminal No. 11. The ACC detector and 
killer detector sense the burst level or absence of burst, 
respectively, by monitoring the oscillators response to the 
burst injection level. The thresholds for the ACC and killer 
are independently adjusted by resistors R2 and R1 at 
terminals No. 9 and No. 4, respectively. The chroma output 
is at terminal No. 14 and the oscillator output is at terminal 
No. 8. Terminal No. 6 is a zener diode for use as a regulated 
voltage reference at 11.9 volts. When the zener reference 
element is not used, the power supply voltage should be 
maintained at 11.2 + 0.5 volts. 


MAXIMUM RATINGS, Absolute-Maximum Values at 
TA = 25°C 
Supply Voltages and Currents (see charts below) 
Device Dissipation: 

Up to Ta = 70°C 

Above Ta = 70°C 
Ambient Temperature Range: 

Operating 

Storage. wk ek we ee 
Lead Temperature (During soldering for 
10s max. at not less than 1/32"’ from package). . 


ee a . 600 mW 
. derate linearly 7.7. mW/°C 


.—-40 to +85 YC 
.—65 to +150 PC 


, 4265 °C 


Voltage with respect to 
Terminal No. 5. 


Current 


bie ae 


dae 


N1 Terminal No. 6 is connected to a zener reference 
element, that, if used, should be biased by a positive 
voltage through a resistor that limits the current to a 
value which is less than the maximum current rating of 
terminal No. 6. 


N2 The upper voltage limit cannot exceed the power 
supply input voltage at terminal 12. 
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ELECTRICAL CHARACTERISTICS at T, = 25°C and V* = 11.2 V 


LIMITS TEST FIG 
CHARACTERISTICS SYMBOL| TEST CONDITION a IS | . 
SR cenencan mI Oe) ge 


Static Characteristics 


Voltages: 

ACC Reference 
Burst-Chroma Ampl. Bias Current Term. 
Killer Reference 

Zener Reg. Reference 

Oscillator Input 

Oscillator Output 

Balance (ACC Control) 

“Chroma Output 


Currents: 
Total Supply 

Burst Separator Output 
Band-Pass Ampl. Output 
Chroma Ampl. Output 


Dynamic Characteristics 


Oscillator Output 


Chroma Output: 
100% 


ACC Detector Output 


R31 
24 2K 


a SUBSTRATE O 
~ 2 


fe) 
7 


NOTE : Qig THROUGH Qog ARE EMITTER FOLLOWERS 
ALL RESISTANCE VALUES ARE IN OHMS 


92CL-!7454 


Fig. 3 - CA3066 schematic diagram. 
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AMBIENT TEMPERATURE (Ta) = 25°C HHH 


0 = Pot 
ww WREReeHaCe 
Oo aessseness 
W Ht Re ee 
: i Busse ceesssesesessaesesssseess 
sdessestesestastanttatand 
SEBCE Peete 
GA 3066 5 sez cesscuscssnes=e 
seceae ease 
3KQ 5 Siinsiniisis: 
gens an ESSE 
a sussssessuecses 
2 seuss scsescecesssssceces 
SSEeH OSEG2 SESe28R8R8 
- BoSSuEessassesssseesssaes 
SUS55sssaasesseassssasacs 
+20 HH 
SSEGeEEeeTeE 
PtH SSSSSSEEESse55 
SSGssesssassesscesssssssseseese 
poeeesens ++ sae 1 
HH oooee see HHH 
92CS a 17501 Pe Lee eee PEELE ECE LEPELEELELEELLI TT) eueeseeee 
) 40 80 120 160 200 ment: 
CHROMA INPUT—PERCENT iaeiie 
Fig. 4 - Static characteristics test circuit. Fig. 5- Typical ACC characteristic of chroma output vs 
chroma input. 
+11.2V 
8.2 
CHROMA 
OUTPUT 
©) 
0 PY 
CHROMA 
INPUT 
5.6 K 
ALL RESISTANCE VALUES ARE IN OHMS ( ) 
OSCILLATOR 
UNLESS OTHERWISE INDICATED, OUTPUT 
ALL CAPACITANCE VALUES 
LESS THAN 1.0 ARE IN MICROFARADS 
1.0 OR GREATER ARE IN PICOFARADS 
ALL COILS HAVE A Qoy > 30 
TO TO = 92CM-I7042RI1 
+11.2V +11.2V 


Fig. 6 - Dynamic characteristics test circu(t. 


DYNAMIC CHARACTERISTICS TEST PROCEDURE 


Steps 1, 2, and 3 are performed with no Chroma input 
(vz= 0) 

1. Adjust ACC potentiometer for V2 = +0.65V. 

2. Adjust Killer potentiometer for V4 = +1.2V. 


ma Adjust capacitor Cy (crystal trimmer) so that 
frequency of oscillator is 3.579545 MHz. 
4. Unless otherwise noted, the chroma gain control is at 


maximum gain (fully clockwise). 
5. The chroma input test signal is a 52.5 us “‘line’’ at 
subcarrier frequency, and 10 cycles of burst at 46.5% 
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of the ‘‘line’’ amplitude. The chroma input (v7) is in 
peak-to-peak volts of “‘line’’ amplitude. 

The chroma output (vzq4) is the same as the chroma 
input (v1) except that the burst is removed and keying 
overshoot occurs in the retrace period. The chroma 
Output is in peak-to-peak volts of ‘‘line’’ amplitude. 
The oscillator output (vg) is the CW output at terminal 
No. 8 and is in peak-to-peak volts. Some modulation 
of oscillation dampening between burst injection is 
visible. 
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TINT 


68K O05 05 


REFERENCE 
SUBCARRIER | 
INPUT 


CHROMA 
INPUT 


oO} 


ALL RESISTANCE VALUES ARE IN OHMS 


UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES 
LESS THAN 1.0 ARE IN MICROFARADS 
1.0 OR GREATER ARE IN PICOFARADS 


('4) 
.05 
BH 
: - 
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Demodulator 


+11.2V 


V+ | 
| 
OUTPUT : 
ee) i (10) © R-Y OUTPUT 
5K 
M | 
A | = 
BIAS T 
RL output : 
peal | (9) O G-Y OUTPUT 
x 5K 
OUTPUT 
> | ! (8) © B-Y OUTPUT 
5 K 


CA3067 


92CM-17046RI 


Fig. 7 - Functional diagram of CA3067. 


The CA3067 contains the separate functional systems of a 
dc tint control and a demodulator. The phase shift of the tint 
amplifier system is accomplished by functional control of the 
fixed phase signal from the CA3066 oscillator output. This 
regenerated reference subcarrier is applied to terminal No. 3 
and driven differentially into phase shift circuits. The tint 
adjustment controls the vector addition of phase shifted 
signals after which a limiting amplifier removes any remain- 
ing amplitude modulation. The output of the tint amplifier 
at terminal No. 1 is phase separated for the required 
reference subcarrier phase at terminal No. 6 and No. 12 
(terminal No. 12 lags terminal No. 6 by approximately 76°). 
These terminals are inputs to the demodulator drive amp- 
lifiers. The demodulators consist of two sets of balanced 
detectors which receive their reference subcarrier from the 


demodulator drive amplifiers. The chroma signal input from 
the CA3066 is applied to terminal No. 14. The chroma signal 
differentially drives the demodulators. The demodulation 
components are matrixed and dc-shifted in voltage to give 
R—Y, G—Y, and B—Y color difference components with 
close dc balance and proper amplitude ratios. The output 
amplifiers of the CA3067 are specially designed to meet the 
low-impedance driving source requirements of the high-level 
color output amplifiers. A special feature of the CA3067 is 
R—C filtering of high frequency demodulation components. 
Terminal No. 4 is a zener diode for use as a regulated voltage 
reference at 11.9V. When the zener reference element is not 
used, the power supply should be maintained at +11.2 +0.5 
volts. 
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MAXIMUM RATINGS, Abso/ute-Maximum Values at Voltage with respect to 
TA = 25°C Terminal No. 5 Current 


Supply Voltages and Currents (see charts below) Terminal | Vmin Vea Terminal 
No. (volts) | (volts) No. 
Upto TaA= 70°C «sce we wes HOD 600 mW 


Device Dissipation: 


Above TA = 70°C .. . . derate linearly 7.7. mW/°C 
Ambient Temperature Range: - 
Operating ..........005. —40 to +85 °C 
Storag® ck ek eee eee es —65 to +150 °C 
Lead Temperature (During soldering for 
10s max. at not less than 1/32’’ from package). . . +265 °C 
N2 
N1 Terminal No. 4 is connected to a zener reference SS 
element, that, if used, should be biased by a positive N2 
voltage through a resistor that limits the current to a 


value which is less than the maximum current rating of 
terminal No. 4. 

N2 The upper voltage limit cannot exceed the power 
supply input voltage at terminal 13. 

N3 Terminal No. 16 should be bypassed for normal 
operation. 


NOTE : Q37 THROUGH Qs; ARE EMITTER FOLLOWERS = 


ALL RESISTANCE VALUES ARE IN OHMS 
ALL CAPACITANCE VALUES ARE IN pF 92CL - 17453 


Fig. 8 - CA3067 schematic diagram. 
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ELECTRICAL CHARACTERISTICS at Tg = 25°C and Vt = 11.2 V 


LIMITS 
CHARACTERISTIC SYMBOL] TEST CONDITIONS UNITS | FIG. AND 

MIN. | TYP. CURVES 
Static Characteristics 


Voltages: 
Tint Control Input 19 =0.25 mA Ke 3 


Reference Subcarrier a ee 
B—Y, R—Y Oscillator Ref. Inputs =e 


are Avo, 
Difference Outputs” AV10 —0.3 0.3 


Chroma Inputs i a a as 
Tint Ampl. Balance | Vie | 


Currents: 
Tint Amp!. Output (min.) ae ) — 8V 0.16 | 0.37 mA 


Dynamic Characteristics 


Tint Amplifier Output 
Sensitivity V3 =7 mV (RMS) 250 
V1 


mV 
Limiting Knee | V3=35mV (RMS) | — |300 | — | (RMS) 
Tint Ampl. Phase Shift? | Age | V3=70mv (RMS) | 90/105 | — | deg. 


Demodulated Chroma Output: 
R~Y V10 


Ratio of G~Y to R-Y 
Ratio of B—Y to R—Y 
Color Difference Output 


Color Difference Outputs (max. input signals): 
R-Y 


150 | 250 


V3 = 70mV (RMS) 
V14 = 35mV (RMS) 


10 


Small Signal Input Resistance 
Terminal No. 3 
Terminal Nos. 6 & 12 
Small Signal Output Resistance 
Terminal Nos. 8, 9, & 10 


*AVg =p f8¥92 119 a V9 Cone AV 10 = vio foot va 
3 3 


“Terminal No. 3 is phase reference 
+t read phase shift as tint control is varied 
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DYNAMIC CHARACTERISTICS TEST PROCEDURE 
iF The reference subcarrier input (v3) is a 3.58 MHz CW 


signal from a 5082 source. 


2. The chroma input (v14) is a 3.53 MHz CW signal from 
a 5002 source. 

3 Phase and amplitude at terminal Nos. 1, 3. 6 and 12 
are measured with a vector voltmeter (HP8405A or 
equivalent). 

4. Signals at terminal Nos. 8, 9, and 10 are measured with 
an ac voltmeter (HP400E or equivalent) or an oscillo- 

seni scope. . . 
92CS-17503 5. Unless otherwise noted the Tint control is at max- 
Fig. 9 - Static characteristics test circuit. imum resistance. 
25h TOV paw Te) 
ee = VN +11.2V 
CONTROL] 64 4.7K f 05 05 
68 0082 
Ol | Cecile 
ee j 3.58 MHz e 
(2) QO) © & (13) 
Rererence ‘x [ | <~ Redeye |. Tue. . 
SUBCARRIER | | 
INPUT | 
OS (3) ey OUTPUT (10) © R-Y OUTPUT 
AMPL. | 
Ol | 5K 
CHROMA | | 
INPUT | SAS : | 7 
oO (14) circuITRY | | R 
OUTPUT _ 
05 taper | (9) © G-Y OUTPUT 
aH x 5 K 
(15) : | 
OUTPUT - 
| BAPE (8) © B-Y OUTPUT 
CIRCUIT | 
GND. 5 K 


ALL RESISTANCE VALUES ARE IN OHMS 


UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES 
LESS THAN 10 ARE IN MICROFARADS 
10 OR GREATER ARE IN PICOFARADS 


seceeeesseseneseaeeccseue ee 


atssdissssstestostastottattatts 


Srsescessatestse 
Secestessesetesseesstesstets rr 


SESSSHSistoee socececssseee 


B-Y(Vg), G-Y(Vg), R-Y(Vjg) OUTPUTS— VOLTS 


D.C. SUPPLY VOLTS (V,3) 


92CS-17504 


Fig. 117 
voltage. 


- DC voltage at color-difference outputs vs supply 


CA3067 


92CM-!7046RI 


DC SUPPLY VOLTS (V*) = 11.2 
(SEE FIG 8) 


gesscerees Steet ceesstest 


ae 


B-Y(Vg), G-Y(Vg}, R-Y(Vjg) OUTPUTS — VOLTS 
ty 


ss 

Fh HH 

a 

rH 

H 

tH 

25 35 45 55 65 7 85 
AMBIENT TEMPERATURE — °C 
92CS-17505 
Fig. 12 - Temperature drift of DC voltage at color-difference 


outputs. 
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Application Information 


TYPICAL CHROMA SYSTEM UTILIZING THE CA3066 AND THE CA3067 


CA3066 


A typical circuit using the CA3066 is shown in Fig. 13. This 
circuit is designed for a peak-to-peak chroma input level (v1) 
of 1.25 volts, a horizontal keying pulse amplitude (V4Q) of 
+8 peak volts, and a regulated supply votlage (V712) of +11.2 
volts. The chroma signal should be derived from the 1st or 
2nd video amplifier and the luminance should be filtered out 
before the signal is applied to the CA3066 chroma input at 
terminal No. 1. For proper switching, the horizontal keying 
pulse (V1Q) should be at least +7.5 peak volts but must not 
exceed the dc supply voltage level (V12) which should be 
maintained at the recommended value of +11.2V. The dc 
supply can be externally regulated or the regulation circuit 
shown in Fig. 13 may be used. An RCA 2N3053 (or 
equivalent) transistor in an emitter follower configuration is 
used as a basic regulator in the circuits shown in Figs. 13 or 
17. The zener diodes (connected to terminal No. 6 in the 
CA3066 or terminal No. 4 in the CA3067) are intended as 
reference-voltage sources for this circuit and may be used 
separately. 


lf either the CA3066 or CA3067 can be separately removed 
from the operating circuit, paralleling the zeners (to establish 
a regulator reference) is recommended to avoid excessive 
voltage on the remaining unit. For best voltage tracking and 
bias stability the zener diode reference element of the 
CA3066 should be used for the CA3066 supply voltage 
regulator circuit. The setup adjustments for the circuit of 


L}= 10-30 ,.H 


Lp= 15-40 uH 


Fig. 13 are the killer (R74), automatic chroma control (R9), 
and oscillator frequency (cy). The chroma gain control js a 
dc adjustment that controls the color drive level to the 
demodulator circuit and is normally a front panel adjust- 
ment. The killer and ACC adjustments are initial setup 
controls to optimize performance. The killer control (R71) 
setting adjusts the threshold level at which the chroma 
bandpass amplifier will be cutoff. This threshold level is 
normally set at +1.2 V at terminal No. 4. The ACC 
adjustment (R27) controls the oscillator loop gain and sets the 
ACC threshold level at which the chroma output signal ceases 
to increase linearly with increases in the chroma-input-signal 
level. When RQ is properly adjusted, the voltage at terminal 
No. 2 is +0.6 to +0.7 volts (normally set at +0.65 volts). 


The Lj coil in Fig. 13 has two slugs, one for setting the 
frequency and another which serves as a QO ‘‘spoiler.’’ In this 
way it is possible to control the tilt of the chroma bandpass 
frequency response and to compensate for overall-system 
phase errors. Coils Ly and Lg are single-tuned; the trans- 
former T 4 is fix-tuned. The secondary of T7 provides the 
reverse phase signal to neutralize the 3.58 MHz crystal and, 
with the series 12 pF capacitor, provides the correct 
compensation to terminal No. 7. An adjustable trimmer 
Capacitor in series with the crystal is set for a free-running 
frequency of 3.579545 MHz +10 Hz and will, for the typical 
circuit shown, stay within a nominal drift variation of 30 Hz 
during warm up. 


T) (PRIM)=24 wH 


Q)=12-54 Q> 55 (SEC) =8 4H +112 V REG. 
= TO CA3067 
L | 
2 
82 | 
| 
| 
= CHROMA 
HORIZONTAL OUTPUT 
KEY 
PULSE  ) ). 
O 1500 
- -« © ® © ® © ®O © CO a 
27 K 20K = 
CHROMA 1 CAZU8S 
INPUT 7 
(5) (6) (7) OSCILLATOR 
4.7K OUTPUT 


Oo 
= OO © © @ 
0047 
5.6 K 390 


ALL RESISTANCE VALUES ARE IN OHMS 


UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES 


LESS THAN 1.0 ARE IN MICROFARADS 
10 OR GREATER ARE IN PICOFARADS 


ALL COILS HAVE A Qgy > 30 


Fig. 13 - CA3066 chroma amplifier-oscillator circuit. 


(TERM.NO.6 ON 


CA3066 AND/OR 
TERM. NO.4 ON 


1O-~ 6A3067 ) 2N3053 

25 K a ( 

KILLER ADJUST ACC ADJUST gy KP 
220/2W 


+30V 


(+ 24 V FOR CA3072) 


92CM-17506 


541 


CA3066, CA3067 File No. 466 


System performance curves for the CA3066 are shown in various settings of Ry (killer reference points) with no signal 
Fig. 14. The chroma and oscillator outputs and the killer and applied to terminal No. 1. At each setting a signal was 
ACC reference voltage are plotted as a function of the input applied and reduced in magnitude until the bandpass 
chroma signal. Because the killer threshold is a function of amplifier was cutoff by the killer amplifier. Oscilloscope 
the killer reference voltage, a typical curve for the threshold photographs of the terminal voltage signals and frequency 
variation is shown in Fig. 15. This curve was generated for response curves are shown in Fig. 16. 
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ACC AND KILLER REFERENCE (V5 ,V4)—VOLTS 
OSCILLATOR AND CHROMA OUTPUT(Vvg,yq) WTAE 
in 


Bonseas oe ha 


O 0.5 | 1.5 pe 2. ae KILLER REFERENCE VOLTS (SET AT NO SIGNAL INPUT) 
CHROMA INPUT (v,)—VOLTS(p—p) 


92CS-17509 92CS=I7510 


Fig. 14 - Typical chroma system parameters vs NTSC chroma Fig. 15 - Typical killer threshold of chroma input vs killer 
input signal for CA3066. reference voltage (V4) using NTSC signal. 


Fig. 16 a thru 16 k 


fa) Terminal No. 7. 
One horizontal line 
1.25 Vp-p of NTSC signal at chroma input (v7 = 1.25 Vp-p). 


(b) Terminal No. 16. 
One horizontal line 
0.2 Vp-p of chroma amplifier output (v7 = 1.25 Vp-p): 


(c) Terminal No. 798. 
One horizontal line 
1.0 Vp-p bandpass amplifier output (v7 = 1.25 Vp-p). 
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(d) Terminal No. 14. 
One horizontal line 
1.0 Vp-p of chroma output (v7 = 1.25 Vp-p). 


(e) Terminal No. 77. 
One horizontal line 
2.3 Vp.p of separated burst (v7 = 1.25 Vp-p). 


(f) Terminal No. 8. 
One horizontal line 
1.2 Vp-p of oscillator output with no input signal (v7 =O). 


(g) Terminal No. 8. 
One horizontal line 
2.5 Vp-p of oscillator output (v7 = 1.25 Vp-p): 


(h) Terminal No. 16. 

Frequency response sweep 0.5 MHz/horizontal division 
peak response at 4.08 MHz (Terminal No. 4 connected 
through 24 k {0 to +11.2V). 


(i) Terminal No. 13. 
Frequency response sweep 0.5 MHz/horizontal division 
(terminal No. 4 connected through 24 k{2 to +71.2V). 
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CA3067 


The Tint Amplifier-Demodulator, CA3067 is shown in Fig. 
17. The oscillator output from Terminal No. 8 of the 
CA3066 is buffer-connected through a 4.7 KQ2 resistor to the 
reference subcarrier input, Terminal No. 3. The chroma 
output from the CA3066, available on Terminal No. 14, is 
connected through a series tuned circuit consisting of a 150 
pF capacitor, a 56022 resistor, and a 47 WH coil to terminal 
Nos. 14 and 15. Terminal Nos. 14 and 15 are biased through 
an interconnected choke network to provide a balanced bias 
to the chroma demodulator drivers Q13 and O14. If desired, 
the phase polarity of the output of the CA3067 circuit can 
be reversed by reversing the input connections at terminal 
Nos. 14 and 15. The regulated 11.2 V dc supply voltage for 
the CA3067 is obtained from Terminal No. 12 of the 
CA3066. 


+11.2 V REG 


CHROMA 


INPUT (SEE FIG.13) 


o—- 05 
\50 pF 
4 R-Y 
OUTPUT 
6-¥ 
OUTPUT 
CA3067 
6.8.K 
B-Y 
REFERENCE OUTPUT 
SUBCARRIER 
INPUT ‘ 0S 
Oo Ba i 
Ol es = = 
= 0082 


ALL RESISTORS IN OHMS 
ALL CAPACITORS, UNLESS OTHERWISE INDICATED, ARE IN pF 


92CM-17507 


Fig. 17 - CA3067 tint control-chroma demodulator circult. 
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(j) Terminal No. 14. 
Frequency response sweep 0.5 MHz/horizontal division 
(terminal No. 4 connected through 24 k{2 to +77.2V). 


(k) Terminal No. 117. 

Frequency response sweep 0.5 MHz/horizontal division 
Terminal No. 4 connected through 24 k{0 to +17.2V 
Terminal No. 7 connected through 4.7 k{2 to +11.2V 
Terminal No. 10 connected through 10 k§2 to +11.2V 


In Table | the amplitude and phase values are given with the 
O° phase reference at terminal No. 3 and the tint amplifier 
adjusted to a B—Y signal reference which can be recognized 
by the waveform on terminal No. 8. Typical terminal voltage 
values are given for the CA3066 and CA3067 in Table 11. 


TABLE | — Typical Voltage and Phase Relationships for the 
CA3067 Tint-Control Amplifier. 


TERMINAL NO. | AC VOLTAGE-mv| PHASE ANGLE 


2 70 0° 
1 200 — 93° 
6 10 — 67° 
12 2.9 —143° 


Reference Condition: Tint control centered on B—Y phase 


at terminal No. 8. 


TABLE I! — Typical DC Terminal Voltages with no Input 
Signals for CA3066 and CA3067. 


DC VOLTS 

TERMINAL NO. CA3067 

1 

2 

3 

4 1,25 11.9 

a) 0 0 

6 11.9 5.7 

Fi 1.4 5.0 

8 aed 5.0 

9 1.9 5.0 

10 0 5.0 

11 12 5.0 

12 11.2 5.7 

13 i Pe: Thiz 

14 4.6 3.0 

15 4.4 30 

16 a 11.2 L 4.8 | 
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The demodulation angles are determined by the phase of the 
reference subcarrier signals at terminal Nos. 6 and 12. These 
signals are amplified and applied to the demodulators such 
that their respective demodulated signals are present at 
terminal Nos. 8 and 10. The phase shift network from 
terminal No. 1 resolves the signal into two components that 
are phase separated by 76°. Relative to the terminal No. 6 
phase, which is directly represented by the B—Y phase, the 
terminal No. 12 phase is shifted 180° and the demodulation 


Fig. 18 athru 18 e. 
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angle at terminal No. 10 is 180° minus 76° or typically 
104°. While the output signals at terminals Nos. 8, 9, and 10 
are given as B—Y, G—Y, and R—Y respectively, it is obvious 
that the phase angles as recognized by the waveforms in the 
oscilloscope photographs of Fig. 18 are not precisely the 
NTSC standard representation of color difference signals. 
The latest developments in color TV picture tubes, such as 
the 18VANP22, require some phase shift for color correc- 
tion. 


(a) Terminal No. 14. 
One horizontal line 
0.2 Vp-p chroma input to demodulator. 


(b) Terminal No. 3. 
One horizontal line 
0.25 Vp-p oscillator injection input to tint control amplifier. 


fc) Terminal No. 8. 
One horizontal line 
1.0 Vp-p at B—Y output. 


(d) Terminal No. 10. 
One horizontal line 
1.2 Vp-p at R—Y ouyput. 


(e) Terminal No. 9. 
One horizontal line 
0.4 Vp-p at G—Y output. 
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The tint amplifier of the CA3067 is unique in that all phase 
shift requirements are satisfied by dc bias control to terminal 
No. 2. Resistor R1 and capacitor C1 of Fig. 8 provide the 
basic requirements for a phase shifting of the tint-controlled 
signal. The reference subcarrier signal at terminal No. 3 is 
separated 180° by the differential amplifier Q2 and Q3. The 
output of Q2 is shifted in phase by the R1, C1 time constant. 
The output of Q3 is directed to a recombination adder 
junction at the collector of Q4. The tint contro! determines 
the Q4 output signal by airecting more or less signal to ac 
ground through diode, D2. The tint-controlled signal is then 
passed through an amplifier-limiter circuit to terminal No. 1. 


The output amplifiers of the CA3067 are very-low- 
impedance followers that allow for direct coupling to high- 
level amplifiers. As shown in Figs. 11 and 12, the difference 
Outputs vary linearly with voltage and temperature. 
Typically, the red and blue difference outputs have a 3-volt 
peak-to-peak maximum voltage-swing capability with a 5 k QQ 
load. 


CA3072 Alternate Demodulator Circuit 


The circuit shown in Fig. 19 represents an alternate tint 
amplifier-chroma demodulator. This circuit provides greater 


REFERENCE 2N3933 
wager oD 
- ‘@ 


Ol 


CHROMA wk 3 05 
INPUT 7 = 


ALL RESISTORS IN OHMS 
ALL CAPACITORS, UNLESS OTHERWISE INDICATED, ARE IN F 
%- VALUE MAY VARY WITH STRAY CAPACITANCE AT INPUT 


CABLE 
CAPACITANCE §50 pF 
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color-difference output levels than the CA3067. When the 
CA3072-2N3933 demodulator and tint amplifier circuit is 
used in conjunction with the CA3066, +24 volts should be 
used to provide the proper V* for the CA3072. Both the 
2N3053 and 2N3933 are typical of the type of transistors 
that may be used with the CA3066, CA3067, and CA3072 
integrated circuits. For complete data information on the 
RCA types 2N3053, 2N3933, and CA3072, refer to their 
respective Technical Bulletins. 


Construction Information 

Fig. 20 is a photograph and template of a circuit board 
layout for the CA3066 and CA3067 combination. Particular 
information for most of the components is given in Figs. 13 
and 17. Special attention must be given to bypassing at 
terminal Nos. 2 and 15 in the CA3066. Terminal No. 2 
requires a high-Q capacitor (0.1 pF) in parallel with the 100 
pF electrolytic bypass. Terminal No. 15 requires bypassing to 
the power supply lines for best results. To assure complete 
cutoff at the minimum chroma-gain-control setting, the 
power supply side of L2 must be well bypassed to ground, 
and preferably to a common ground point that also includes 
the 1500-ohm resistor at terminal No. 14 and the CA3067 
terminal No. 15 bypass. 


+24V 
Ol 
& @ bp 
7 G-Y 
2.7K OUTPUT 
(6) @) 
3:3 K 47 pF 
(5) (10) 
= 2.7K ourr iT 
CA3072 : U 
(4) C1) 
3.3 K 47 pF 
(3) (12) 
= B-Y 
2.7K OUTPUT 
(2) © 
Ww (4) 
92CM-17508 


Fig. 19 - CA3072 chroma demodulator with 2N3933 tint control amplifier circuit. 
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CA3066, CA3067 


Fig. 20 a - Circuit board layout. 


CHROMA® 
IN 


CHROMA SYSTEM 


FULL SIZE 


Fig. 20 b - Template for circuit board layout (full size). 
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CA3066, CA3067 


DIMENSIONAL OUTLINE 


.785 /19. 93 
745 (i893 | " 
eel ie 
020 51 )R 16 15 14 13 12 WH 10 9 
INDEX \, | 


POINT 


oe | 
.240\ 6.10 
INDEX 


NUMERAL | 
APPROX. .062 (1.57) | 2 3 4 5 6 7 8 


060/ 1.90 
| ois | 4 


= 


930 ("5 7 \ 
.200/ 5.08 
ieee tae hel 94) 
‘ 288 165\TyYp 
4100 ,,!00 a 968 $3) 
(2.54) (2:54) 
; TYP. ae (aan! TYP 
MIN O14 | 36) 
92CS-17533 


Recommended Mounting-Hole Dimensions and Spacings. 


TERMINAL No.| 


TOP VIEW 


100 
030 (.76) DIA. 
el 16 HOLES 
(IN CIRCUIT BOARD) 
92CS-17580 


Dimensions in parentheses are in millimeters and are derived from the 
basic inch dimensions as indicated. 
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Solid State 
Division 


Li 


near Integrated Circuits 


Monolithic Silicon 


CA3070,CA3071 
CA3072 


16-Lead Dual-In-Line 
Plastic Package 


Keyed APC &A 
DC Hue Control 
Shunt Regulator 


1 ) 
14-Lead Dual-In-Line 
Plastic Package 


CA3071 
CA3072 


H-1517 


ce 
CHROMA 
KILLER GAIN 
ADJUST CONTROL 


CA3070 


Television Chroma System 


SYSTEM FEATURES 


CA3070 
Voltage Controlled Oscillator 


CA3071 
ACC Controlled Chroma Amplifier 
DC Chroma Gain Control 
Color Killer 


Amplifier Short-Circuit Protection 


CC Detectors 


CA3072 


Synchronous Detector with Color Difference Matrix 


Emitter-Follower Output Amplifiers with Short-Circuit Protection 


The RCA CA3070, CA3071, and CA3072 are monolithic 
silicon integrated circuits that constitute a complete chroma 
system for color television receivers. The CA3070 is a 
complete subcarrier regeneration system featuring a new 


reasov) a 
| ae concept of phase control applied to the oscillator circuit. The 
| CA3071 is a chroma amplifier system and the CA3072 
anoyad performs the demodulation function. 
@ | = | The CA3070 utilizes the 16-lead plastic dual-in-line package; 
| | the CA3071 and CA3072 are supplied 14-lead plastic 
oa} a ne dual-in-line packages. 
PRESELECT) | 
| | 
L eo nal Scsmeicem ick 
CHROMA | 
meter OO BYBASS ee (8) 
CHROMA @AAA 4+ }#@> 9 — a 
i CA3072 | 
APC 3) | 
AOUUST CONTROL : Ld er enti 
OUTPUT 
® © © OO®O® © ® © 0) oO AMPL 
a oa aoe ae |e 4 | | 
| | | | 
| | | M | G-¥ 
| | | BIAS . OUTPUT 
| | | Ry) AML | 
| 
| i QO x | 
| | OSCILLATOR | | 
| Pf | ~““ouTPuT | B-y 
| OUTPUT 
| | OUTPUT 
HORIZ | Ra | @) | a 
KEY | | 
PULSE | 
o> => | 
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Fig. 1 — Simplified block diagram of TV chroma system. 
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CA3070 Chroma Signal Processor 


65 | 
{ | CA3070 


ALL RESISTANCE VALUES ARE IN @HMS 


UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES 
LESS THAN 1.0 ARE IN MICROFARADS 
1.0 OR GREATER ARE IN PICOFARADS 


SHUNT REG. 
& BIAS CIRCUIT 


ne : 
OSCILLATOR 
OUTPUT 
(2) @ 


FERRITE 
| BEAD 56 1S 
ey) 


92CM-I7045RI 


Fig. 2 — Functional diagram of RCA-CA3070. 


The CA3070 is a complete subcarrier regeneration system 
with automatic phase control applied to the oscillator. An 
amplified chroma: signal from the CA3071 is applied to 
terminals No. 13 and No. 14, which are the automatic phase 
control (APC) and the automatic chroma control (ACC) in- 
puts. APC and ACC detection is keyed by the horizontal 
pulse which also inhibits the oscillator output amplifier 
during the burst interval. 


The ACC system uses a synchronous detector to develop a 
correction voltage at the differential output terminal Nos. 15 
& 16. This control signal is applied to the input terminal Nos. 
1 & 14 of the CA3071. The APC system also uses a synchro- 
nous detector. The APC error voltage is internally coupled to 
the 3.58 MHz oscillator at balance; the phase of the signal at 
terminal No. 13 is in quadrature with the oscillator. 


To accomplish phasing requirements, an RC phase shift 
network is used between the chroma input and terminal Nos. 
13 and 14. The feedback loop of the oscillator is from 
terminal Nos. 7 and 8 back to No. 6. The same oscillator 
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signal is available at terminal Nos. 7 and 8, but the dc output 
of the APC detector controls the relative signal levels at 
terminal Nos. 7 or 8. Because the output at terminal No. 8 
is shifted in phase compared to the output at terminal No. 7, 
which is applied directly to the crystal circuit, control of the 
relative amplitudes at terminal Nos. 7 and 8 alters the phase 
in the feedback loop, thereby changing the frequency of the 
crystal oscillator. Balance adjustments of dc offsets are 
provided to establish an initial no-signal offset control in the 
ACC output, and a no-signal, on-frequency adjustment 
through the APC detector-amplifier circuit which controls 
the oscillator frequency. The oscillator outpui stage is 
differentially controlled at terminal Nos. 2 and 3 by the hue 
control input to terminal No. 1. The hue phase shift is 
accomplished by the external R, L, and C components that 
couple the oscillator output to the demodulator input 
terminals. The CA3070 includes a shunt regulator to establish 
a 12-volt de supply. 
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MAXIMUM RATINGS, Absolute Maximum-Values at Tq = 25°C 
DC Supply Voltage and Current ........ See Charts Below Maximum Voltage and Current Ratings at Tq = +25°C 
Device Dissipation: 
ro) Voltage 

Up toTA=+70°C .........0e eee ee 530 mW —— Surrey 

Above Ta = +70°C ... Derate Linearly at 6.7 mW/°C Terminal Min. Max. Terminal 
Ambient Temperature Range: No. Volts Volts No. 

Operating <n eeeeseeesesee —ows95 °C [71 Too | - {1 | | 1 


St —65to +150 °C | 2 | o | #6 J] 2 | - [ -| 


Lead Temperature (During Soldering): 
At distance 1/32 in. (3.17 mm) from seating plane 
for 10S Max. ...00e000nus +265 =C 


4 With respect to terminal 
No.5 and with terminal 
No. 10 connected through 
470Q to +24 V. 
N1 Regulated voltage at termi- 
nal No. 10. 
N2 Controlled by max. input 
current 
N3 Limited by dissipation. 


Q Q3 
Ro R; 
2.2K 2IOK 
Dy 
Q 
40 


Z| 


5O 
SUBSTRATE 


oy = 1.1K 
ALL RESISTANCE VALUES ARE IN OHMS 92CL-17458 


Fig. 3 — Schematic diagram CA3070. 
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ELECTRICAL CHARACTERISTICS, at Ta = 25 C and V+ = +24 V unless otherwise specified 


LIMITS 
CA3070 


CHARACTERISTICS 


Static Characteristics 


Voltage: 
Hue Control 


Currents: 
Oscillator Output 


Oscillator Outputs: 


Terminal No. 2 


CA3070 


yt 
loOK2 


c0dSdooe 
©OROROCRORORORO 
Gi) @ 


(b) 9g2cs-17576 


CA3070 


(c) 


92CS-17577 


Fig. 4 — Static characteristics test circuits. 
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NTSC 


NT 
4.5uS +4V AN 
PEAK PULSE 

DELAY ADJ. TO 
CENTER PULSE 
ON THE BURST 


270 
K 


NOTES: 
|. ALL RESISTANCES IN OHMS. 


2. UNLESS OTHERWISE SPECIFIED ALL CAPACITANCES 
ARE IN MICROFARADS. 


V2 & vz MEAS'D WITH LOW-CAPACITY SCOPE 
PROBE < 20 pF. 


3. 


GEN. 


sc 
DARD 


SIGNAL MINUS 
LUMINANCE 


CA3070, CA3071, CA3072. 


SET e, FOR 
BURST OF 0.4 V p-p 
ON OFF 
Q 0 


100 ACC OUTPUT 
100 
"ACC ADu" 
20K 
a l.2M 


7 pF 


18M 


+24 V 


92CM-17578RI 


Fig. 5 — CA3070 Dynamic test circuit. 


Dynamic Test Initial Adjustments 


1. APC ADJUST: With S2 in “OFF” position adjust the 
“APC ADJ” potentiometer to set oscillator frequency at 
3.579545MHz +25 Hz. With S1 in position 1 measure 


frequency at terminal No. 2 output, using crystal probe 
shown in Fig. 6. 


. ACC ADJUST: With S2 in “OFF” position adjust ‘“ACC 


ADJ” potentiometer to give an ACC output reading of 
O0+2 mV. 


CRYSTAL (3.579545 MHz) 


92CS-17579 


Procedure to Pull-in Range Measurement 


1. 


Set S1 in position 1 and connect the crystal probe to 
terminal No. 2. 


Turn S2 to “OFF” and set ‘APC ADJ.”’ arm to ground. 


. Turn S2 to “ON” and gradually adjust ‘‘APC ADJ” until 


oscillator ‘‘locks’’ as witnessed by a sharp increase in ACC 
output voltage between terminal Nos. 15 and 16. 


. Turn S2 to “OFF” and adjust capacitor Cp of crystal 


probe for maximum deflection on Ballantine Meter. 


. Switch Ballantine meter to ‘““Amplifier’’ position and read 


oscillator frequency on counter. 


. Repeat steps 2 — 5 with “APC ADJ” arm set to terminal 


No. 10 instead of to ground. 


Fig. 6 — Crystal probe for frequency measurements. 
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CA3071 Chroma Amplifier 


ACC INPUT 10 K 
O VU 18K 1K 
KILLER 
MOS 19 oe ADJ. 
pF 05 
& (14) (13) 
; oe Ee 
‘47 
CHROMA | 
INPUT * | 
220 
1K @ 
| 
| 
= | CA3071 
NC 
(3) 6 (6) © 
GAIN 
PRESELECT So bone 
2.2K 


ALL RESISTANCE VALUES ARE IN OHMS 


UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES = 
LESS THAN 1.0 ARE IN MICROFARADS 
1.0 OR GREATER ARE IN PICOFARADS 


The CA3071 is a combined two-stage chroma amplifier and 
functional control circuit. The input signal is received from 
the video amplifier and applied to terminal No. 2 of the 
input amplifier stage. The first amplifier stage is part of the 
ACC system and is controlled by differential adjustment 
from the ACC input terminal Nos. 1 and 14. The output of 
the 1st amplifier is directed to terminal No. 6 from where 
the signal may be applied to the ACC detection system of 
the CA3070 or an equivalent circuit. The output at terminal 
No. 6 is also applied to terminal No. 7 which is the input to 
the 2nd amplifier stage. Another output of the 1st amplifier 
at terminal No. 13 is directed to the killer adjustment circuit. 


33 oe 
° 224 
24aV 
GAIN 5K 
Ol 
(0) (8) 
Bias || 
@ 
| 05 
(4) 
= | = 
(9) OTEST 
200 
| CHROMA 
ee 2.7« 2.2K OUTPUT TO 


DEMODUL ATOR 


92CM—I7044RI 


Fig. 7 — Functional diagram of RCA-CA30717. 


The dc voltage level at terminal No. 13 rises as the ACC 
differential voltage decreases with a reduction in the burst 
amplitude. At a pre-set condition determined by the killer 
adjustment resistor the killer circuit is activated and causes 
the 2nd chroma amplifier stage to be cut off. The 2nd 
chroma amplifier stage is also gain controlled by the 
adjustment of dc voltage at terminal No. 10. The output of 
the 2nd chroma amplifier stage is available at terminal No. 9. 
The typical output termination circuit that is shown, 
provides differential chroma drive signal to the demodulator 
circuit. Both amplifier outputs utilize emitter-followers with 
short-circuit protection. 


MAXIMUM RATINGS, Absolute Maximum-Values at TA = 25°C 


DC Supply Voltage (Terminal 8 


OME a) 30 VDC 
Device Dissipation: 
Upto TA=+70C .............0.. 530 mW 


Above TA=+70°C .... Derate Linearly at 6.7 mW/°C 
Ambient Temperature Range: 


Operating ................ —40 to +85 “C 

Storage .............. 0000 —65 to +150 "¢ 
Lead Temperature (During Soldering): 

At distance 1/32 in (3.17 mm) 

from seating plane for 10s max....... +265 °C 
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Maximum Voltage and Current Ratings @ Ta = +25 °C 
Voltage* 


MIN MAX 
VOLTS | VOLTS 


Current 


Terminal 
No. 


* With reference to 

terminal No. 4 and 

with +24 V on terminal 

No. 8 except for the 

rating given for terminal 
No. 8. 
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ELECTRICAL CHARACTERISTICS, at Ta = 25°C 


LIMITS CURVES 


CHARACTERISTICS SYMBOLS| SPECIAL TEST CONDITIONS CA3071 


CIRCUITS 
(Measure) 


2 
V6 S1 Open, S2 Open Vv 
ES | 13.5 | 


Static Characteristics 


Voltages 
Bias Reference Terminal 


Ampl. No. 1 Chroma 

Input 
Ampl. No. 1 Chroma 
Output Balanced 


S1 Open, S2 Closed 
oy fom =a 
a — 32 maith |= fos | - | 


Amplifier No. 1 Voltage Gain Eg=- 30mVRms Measure vg 
A 


sili Ree Saar Vg= 1.0 V (RMS) Measure v7 
Gain g 
Max. Chroma Output 
Voltage v9 2 VRMS 13 


10% Chroma Gain Control Eg = 50 MVRMS, adjust Chroma 

Reference Voltage Gain Control to Change Vg to 

10% of Maximum Chroma 

Output 

$1 in Position 2 

Eg = 50 mMVRMS, adjust “Killer 
Adjust” for an abrupt decrease 


Unbalanced 
Ampl. No. 2 Chroma 
Input 


Ampl. No. 2 Chroma 
Output 


Supply Current 


Dynamic Characteristics 


Vs-V10 


Output Voltage, Killer Off 


in Vg 


Output Voltage, Chroma Off Eg = 50 mVRMS, adjust Chroma mV 
control to min. Chroma Output RMS 


Bandwidth: 
Amplifier No. 1 


Amplifier No. 2 


Ampl. No. 1 Input 


a oT oa 
pede es Ce Ce oe 


Ampl. No. 1 Output 
Impedance 


Ampl. No. 2 Input 


Impedance 
Ampl. No. 2 Output 
Impedance 
+24 V 
Ol 
— 
KILLER ADJUST CHROMA ~ 
10K GAIN 
3.3K 


560 9 pF 


+10V 
CA3071 


NOTES: = - 


|. SWITCH SI IN POSITION | UNLESS OTHERWISE NOTED 
- IN TABLE OF DYNAMIC CHARACTERISTICS 


2. CHROMA GAIN CONTROL SET TO GROUND UNLESS OTHERWISE 
NOTED IN TABLE OF DYNAMIC CHARACTERISTICS 


~ 3. ALL RESISTANCES IN OHMS 


92CS-17580RI 4. Bet CATER TANCES ARE IN MICROFARADS UNLESS OTHERWISE 92CM- 1758! 
Fig. 8 — Static characteristics test circuit—CA30717. Fig. 9 — Dynamic characteristics circuit-CA3071. 
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140 
R28 
7.5K 
1©O 
20 
Ris 
2.4K 
SUBSTRATE 
= 92CL-17456RI 


ALL RESISTANCE VALUES AREIN OHMS 


Fig.10—Schematic diagram for CA3071. 


+24V 


AMBIENT TEMPERATURE (Ta) = 25 °C 
FREQUENCY (f) «4 MHz 


AMBIENT TEMPERATURE (Tg) 25°C 

GAIN AND KILLER CONTROLS FULLY CLOCKWISE 
FOR FREQUENCIES UP TO I5 MHz, NETWORK 
LOSS = 66B (TERMINAL Nos 6-7) 


mie AMPLIFIER No | 
#| (TERMINAL Nos 2-6) 
ee 


AMPLIFIER No 2 


EE 
= (TERMINAL Nos 7-9) 
|_| 


2 


@ 
2 
| 
= 
< 
° 


5.6K 


. La. 
2.2K 
* ; Pitt f 
ware F 2 4 6 8 10 2 4 6 8 100 ° 50 100 $0 200 250 300 
ALC RESISTANCES: (Ni OHMS FREQUENCY — MHz INPUT MILLIVOLTS (RMS) 
UNLESS OTHERWISE SPECIFIED, ALL CAPACITANCES 925-1783 esesmivaea 


ARE IN MICROFARADS 
92CM- 17582 


Fig. 11 — CA3071 Wideband amplifier Fig. 12 — Frequency response for Fig. 13 — Typical CA3071 wideband 
circuit. wideband amplifier CA30717. amplifier linearity 
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CA3072 Chroma 


REFERENCE 
SUBCARRIER $7 


. | 

820 68 | 

ALL RESISTANCE VALUES ARE IN OHmS | 
UNLESS OTHERWISE INDICATED ALL CAPACITANCE VALUES | 


LESS THAN 10 ARE IN MICROFARADS 
10 OR GREATER ARE IN PICOFARADS a 


CA3070, CA3071, CA3072 


Demodulator 


Ovts24Vv 


| 2.7K 
ai gl (3 O8-Y OUTPUT 
| 47 


33K 
ae 


(14) 92CM-17043RI 


Fig. 14 — Functional diagram of RCA-CA3072. 


The CA3072 has two sets of synchronous detectors with 
matrix circuits to achieve the R-Y, G-Y, and B-Y color 
difference output signals. The chroma input signal is applied 
to terminal Nos. 3 and 4 while the oscillator injection signal 
is applied to terminal Nos. 6 and 7. The color difference 
signals, after matrix, have a fixed relationship of amplitude 


MAXIMUM RATINGS, Absolute Maximum-Values at Tq = 259 C 


DC Supply Voltage (Terminal 8 to Terminal 14).......... 27 V 
Reference Input Voltage. ...6 ccc cee cs eis ec cisaswswan 5 Vp-p 
Chroma Input Voltage 
Device Dissipation: 
Up 10 Ty F7OCG, cocci cca ns wie es aresavssee csc 530 mW 
Above Ta =+70°C .......... 
Ambient Temperature Range: 


eee eT Tere ee eee ere ee eee 5 Vp-p 


Operating ....enseeussreceesusansesueene -40 to +85°C 

Srna. 5.05 G28 he bes oe Rs ieee Kes -65 to +150°C 
Lead Temperature (During Soldering): 

At distance 1/32 in (3.17 mm) from seating plane 

Tor TOC cae or wee hans 655 2.58 Ove teers se +265°C 


Maximum Voltage and Current Ratings at Ta = +25°C 


Current 


Voltage* 


and phase nominally equal dc voltage levels. The outputs 
of the CA3072 are suitable for driving high level color 
difference or R, G, B output amplifiers. Emitter-follower 
Output stages used to drive the high level color amplifiers 
have short-circuit protection. 


CA3072 


+ 24V 


)—@® @ © WO © © @ 


SIA 


92cs-17585 


Fig. 15 — Static characteristics test circuit—CA3072. 


*With reference to terminal No. 14 and 
with the voltage between terminal No. 8 
and terminal No. 14 at +24 V except as 
given in rating for terminal No. 8. 


O © B-Y 
= eo? OUTPUT 
(2) (3) O 
TO 2002 xe 7 
PUSH PULL : 
3.53 MHz ip 3) , (2) R-Y 
GEN. ADJUSTED © hs = 27K — OUTPUT 
TO GIVE =e 4) 2 () O 
5.0 Vp-p AT < 
TERMINAL No.13 6) 2 © 33K 47 
(FIG. 14 INPUT ec L G-Y 
CURRENT) 2 5 = 27k OUTPUT 
G) 6) 3.3K 47 
05 pF O.1 pF T 7 ~ 
424 


NOTE: 
ALL CAPACITORS GIVEN IN pF 
UNLESS OTHERWISE NOTED. 
ALL RESISTANCES IN OHMS. 


92CM-I7586RI 


Fig. 16 — Dynamic characteristics test circuit for CA3072. 


REF. SUBCARRIER 
GEN. ADJUSTED FOR |V¢6|=|V71 "11.0 Vp-p| 
(PHASE SEPARATED BY 104°) 
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ELECTRICAL CHARACTERISTICS, at Ta = 25° C and V+ = +24 V unless otherwise specified 


LIMITS TEST 
CHARACTERISTICS SYMBOLS SPECIAL TEST CONDITIONS CA3072 UNITS CIRCUITS 


| Mon. [rv [AA 


Static Characteristics 


Pate [a 

With Output Loads | 

Pe Se 
fev nv.evoume —[vovinvia|sicem ————~+dvvaa [ra [| 
ovonsinows | va.va[St00m «dP - a |] 
ve.vr [Som «dt de 


Dynamic Characteristics 


T 


Demodulator Unbalance 


Maximum Co:or Difference 
Output Voltage 


Adjust @¢ for 5.0 vp-p @ term 
No. 13 (B-Y) 


IVol — 1V 111 
IVol — 1V 73] 
IVi1al —1Y 131 


Voc Difference Between 
any two Output Terminals 


Input Impedance 
Reference Subcarrier Inputs 


Input Impedance at 
Chroma Inputs 


Output Resistance 


Ry 
I7K 


R-Y 


(+) 


= mi : 
|) L}-~ | L}-— 
sc 
CHROMA 
Rg Rg Rio Rox R24 R25 
1K 1K 


ALL RESISTORS IN OHMS 
(ne 2 

kK re 

Rq Re Ry Ri2 R26 

600 4K 3K 300 300 


ALL CAPACITORS IN pF 
—Ol4 
b3 1 sussTRATE 


(—) 92CL—17455RI 
CHROMA 


Fig.17—Schematic diagram for CA3072. 
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Application Information 


CA3070, CA3071, CA3072 


TYPICAL APPLICATION CIRCUIT FOR THE CHROMA 
SYSTEM 


The circuit of Fig. 18 is a complete signal processing system 
for color TV. The RCA types CA3070, CA3071 and CA3072 
monolithic integrated circuits are respectively used as the 
subcarrier regenerator, chroma amplifier, and chroma 
demodulator. 


The input to the system is the chroma signal which may be 
taken from the first or second video stage and is coupled into 
the CA3071 chroma amplifier through a bandpass filter. The 
outputs from the system are the color difference signals 
which are intended to drive high level amplifiers. Luminance 
mixing may be external to the picture tube or, the difference 
signals may be amplified and applied to the picture tube grid 
or cathode, where they are internally mixed with the 
luminance signal. 


CA3071 


yoo oO © 


7” 


a3 
© © Y ® @& 


) © © 


CA3070 


Other input requirements to the system are the power supply 
voltage of +24 volts and the horizontal keying pulse. The 
power supply voltage should be maintained within +3 volts 
of the recommended value of +24 volts. The total current for 
the system is approximately 70 milliamperes. The horizontal 
keying pulse input to the subcarrier regenerator is approxi- 
mately +4 volts peak and centered on the burst as seen at 
terminal Nos. 13 and 14 of the CA3070. The pulse width 
should be maintained as close as possible to the recom- 
mended value of 4.5 microseconds. 


CA3070 Circuit Operation 


The CA3070 circuit as shown in Fig. 3, consists of an 
oscillator, automatic phase control (APC) detector, auto- 
matic chroma control (ACC) detector, gated oscillator 
output amplifier and a shunt regulator. The shunt regulator 
provides the necessary bias stability for the 3.579545 MHz 
oscillator, as well as the bias to all functions of the CA3070 
circuit. The regulation voltage is nominally +12 volts as 
measured at terminal No. 10. 


vV*s24V 
200 
ica 2.7K 
O B-Y 
OUTPUT 
CIEIGIDIOIOIO 3.3K T” 
ork 
OUTPUT 
220 1 oo Pom ii . 
O©OOOOO|| + + 
+24V ark - 
os » ouTPUT 
470/1W na 3-3K T 


180 


47phH 15 wH 6.8 pH 


05 


T, UNIVERSAL WINDING, No.36 WIRE, 
62 TURNS WITH TAP AT 8 FROM GRD. 
L=25.5 »H,Q=30 


Ta UNIVERSAL WINDINGS, No. 36 WIRE 
PRIMARY: 77 TURNS, L=/I.8#H,Q=40 
SECONDARY : 34 TURNS, CT, L=9yH,Q=20 


ALL RESISTANCE VALUES ARE IN OHMS 
UNLESS OTHERWISE INDICATED, ALL CAPACITANCE VALUES 


LESS THAN 1.0 ARE IN MICROFARADS 
1.0 OR GREATER ARE IN PICOFARADS 


92CL -!7076 


Fig. 18 — Typical chroma system for color-TV receivers utilizing RCA-CA3070, CA3071, and CA3072. 
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The APC and ACC detectors are synchronous detectors 
which are keyed by the horizontal input pulse. This form of 
detection eliminates the need for a burst separator as an 
individual amplifier stage. When a positive pulse is present at 
terminal No. 4, the oscillator output is cutoff and the 
oscillator drive signal is diverted to the APC and ACC 
detectors. Referring to Fig. 3, the APC detector (Qg & Q1Q) 
and the ACC detector (Qs & Og) are emitter driven from the 
oscillator transistor (Q17), when the oscillator output ampli- 
fier transistors (Q2 & Q3) are cutoff. The chroma signal is 
applied to terminal Nos. 13 and 14. There is oscillator 
current drive to the APC and ACC detectors during the 
keying interval; burst separation is effectively accomplished 
by the gating action of the detectors. A further advantage of 
the keying action is the high gain made possible as a result of 
the low average current flow of the APC and ACC detectors. 
High resistor values of 62 kilohms at the detector output 
terminals provide proper detector bias consistent with the 
duty factor of the keying pulse. For a wider keying pulse, it 
is necessary that smaller values of detector load resistors be 
used. 


In the absence of the keying pulse (line period), the resistor, 
R20, biases the oscillator’s output amplifier transistors (Q9 & 
Q3) on by keeping their emitters at a higher potential than 
the base bias voltages of Q5, Qg, Qg, and Q149. The 3.58 
MHz signal is now present at terminal Nos. 2 & 3. 
Photographs of oscilloscope traces for one line period at the 
terminal Nos. 1, 2, and 3 are shown in Fig. 19 The effect of 
the keying pulse is shown in Fig. 19a, and the cutoff of the 
oscillator output amplifier is shown in Fig. 19b and 19c. 


The oscillator section of the CA3070 consists of the loop 
formed by Q1g and the emitter driven differential pair, Q13 
& Q14. The signal output from terminal Nos. 7 & 8 is 
coupled through the series tuned crystal circuit back through 
terminal No. 6 to Qyg & Q17. The collector of Q47 drives 
the oscillator output amplifier and the APC & ACC de- 
tectors. Q417 is emitter coupled to transistor Q1g. The 
oscillator frequency and phase control is accomplished by 
the differential drive from the APC detector to transistors 
Q12 & Q45 which control the balance of Q13 & Q14. The 
resulting phase of the feedback loop is determined by the 
relative amplitudes of the oscillator output signal at terminal 
Nos. 7 and 8. The 65 pF capacitor between terminal No. 7 
and 8 provides the phase shifting component as the balance 
of Q13 and Q7q is varied. In this way the APC detector 
controls the crystal frequency at which the phase shift is 
cancelled in the feedback loop. 


The controls for the CA3070 subcarrier regenerator circuit 
are the APC balance, the ACC balance, and the hue control. 
The hue control is a dc balance adjustment of the oscillator 
output amplifier transistors Q2 & Q3. A phase delay network 
between the output terminals Nos. 2 & 3 determines the 
range of the hue control, which for the value shown in Fig. 
18, is approximately 90°. 


The ACC adjustment sets the initial balance of the ACC drive 
to the input of the CA3071 in Fig. 18 (terminal Nos. 1 and 
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i oe GND 


Fig. 19(a) - CA3070 terminal No. 1 
7.5 V oscillator “gate off’ pulse. 


Fig. 19(b) - CA3070 terminal No. 2, 3.5 Vp-p oscillator 
output; one horizontal line, (gated off during burst). 


Fig. 19(c) - CA3070 terminal No. 3, 2.0 Vp-p oscillator 
output; one horizontal line, (gated off during burst). 


14 of the CA3071). The APC is a frequency adjustment of 
the oscillator through the balance control of the APC 
detector. 


As a setup adjustment, for both the ACC and APC, switch S1 
is opened and S2 is closed. The chroma input to the system is 
removed and the dc voltage at terminal No. 6 of the CA3071 
is noted. The switch S2 is then opened and the ACC adjusted 
to set the voltage at terminal No. 6 to that previously noted. 
Alternatively, the differential dc voltage at terminal Nos. 15 
& 16 of the CA3070 may be set to O mV (+2 mV) when S1 
and S2 are open, and the CA3071 is removed from the 
circuit. 


With the chroma signal still removed, the APC adjustment 
sets the frequency of the oscillator to 3.579545 MHz. Due to 
the gated off interval, a counter will not accurately record 
the frequency at the oscillator output amplifier terminals. 
Two simple and accurate methods are as follows: (1) a 
buffered crystal filter circuit, connected to the oscillator 
output amplifier terminals will continue to ring and fill 
the gated off window providing the proper interface to a 
counter; (2) the other method involves monitoring the 
demodulated output at the color difference output terminals 
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of the CA3072. A zero beat signal, at the color difference 
Outputs may be seen on an oscilloscope. 


When these adjustments are made, similar oscilloscope traces 
should be seen as shown in Fig. 20. 


Fig. 20(a) - CA3070 terminal No. 6, oscillator waveform 
1.1 Vp-p 3.58 MHz. 


Fig. 20(b) - CA3070 terminal No. 7, oscillator waveform 


Fig. 20(c) - CA3070 terminal No. 8, oscillator waveform 
1.6 Vp-p 3.58 MHz. 


CA3071 CIRCUIT OPERATION 


The CA3071 is the basic amplifier and control circuit of the 
chroma system. It contains the gain control functions of the 
ACC loop, the color killer, and the dc chroma gain control. 
The CA3071 is a wide band amplifier having two stages of 
voltage gain. Curves of frequency-response and linearity are 
shown in Figs. 12 & 13 for the wideband circuits shown in 
Fig. 11. This is the same basic amplifier as the one in the 
system shown in Fig. 18 except for the omission of the tuned 
circuits and the ACC loop connection. The amplifiers have 
bandwidths of greater than 10 MHz. and are usable well 
beyond 30 MHz. The signal swing of the wide band amplifier 
is in excess of 5 Vp.p., even with the typical load coupling as 
shown in Fig. 18. Fig. 21 (a, b and c) show the oscilloscope 
traces for an NTSC signal at the chroma input. The overall 
frequency-response curves are shown in Fig. 22. 

CA3071 operation is as follows (Refer to Figs. 10 & 18), The 
input chroma signal is applied to terminal No. 2. This signal 
is amplified in a cascode differential circuit from Q19 to Q12 


Fig. 21(a) - CA3071 chroma input 1.25 Vp-p? one horizonial 
line of NTSC input signal. 


Fig. 21(b) - CA3071 terminal No. 6, amplifier No. 1 chroma 
output 2.3 Vp-p; one horizontal line for 1.25 Vp-p chroma 
input 


Fig. 21(c) - CA3071 terminal No. 9, amplifier No. 2 chroma 
output 5.5 Vp-p; one horizontal line for 1.25Vp-p chroma 
input 

3.58 MHz & 


Fig. 22(a) 
terminal Nos. 2 & 6 for CA3071. f = 


Frequency response sweep curve between 
250 KHz/div. 


3.58 MHz 


Fig. 22(b) - Frequency response sweep curve between 
terminal No. 2 of CA3071 and terminal No. 3 of CA3072. 
f = 250 KHz/div. 
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CA3070, CA3071, CA3072. —-A File No. 468. 


and the output is an emitter follower, Q1q (Terminal No. 
6.) The signal is divided in the Qg & Qj? differential 
amplifier, depending on the applied ACC error signal ampli- 
tude at terminal Nos. 1 & 14. The ACC error signal is de- 


rived from terminal Nos. 15 & 16 of the CA3070 and after 
filtering, is applied to terminal Nos. 1 & 14 of the CA3071. 


At low signal drive, the 390 kilohm resistor at switch S1 
(normally closed) unbalances the differential amplifier for 
high signal gain through Q72. As the burst level at the 
chroma input increases, the ACC drive changes differentially 
in a positive direction at terminal No. 14 and a negative 
direction at terminal No. 14 and a negative direction 
at terminal No. 1. At strong signal levels the gain is 
reduced by diverting the balance of ac current in the 
differential amplifier from Q 42 to Qg, which is shunted to 
ac ground at terminal Nos. 12 and 13. The ACC loop is 
completed through the chroma signal at terminal No. 6 of 
the CA3071 to terminal No. 14 (input) of the CA3070. A 
typical ACC characteristic is shown in Fig. 23. 


The chroma signal is buffer connected from terminal No. 6 
to terminal No. 7 of the CA3071 and is amplified in the 2nd 


AMBIENT TEMPERATURE (T,)=25°C, [4] 


TTT TTT TTT TTT TTT Tt ty ere eT 
SES SSSR RSE ae 
SSR SRea8 ttt ty at 


aaa po fn pine nd are 


TT 

tt] 

tT TT 

hee PAH =. 
H 

| 

ae 


SISCEEISCEEEEIEES 
Sesescectteces 


TERMINAL No.6 DC VOLTS (V6) 


‘o 
> 
n 
— 
a 
oO 
2 
al 
= 
= 
x 
<a 
WW 
a 
Oo 
FE 
' 
x 
a 
WwW 
a 
wo 
(2) 
2 
| 
<q 
z 
= 
a 
WwW 
| a 


0 250 S500 750 1000 1250 1500 
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Fig. 23 - 
of Fig. 18 


Typical ACC characteristics for chroma system 


stage of voltage gain. Both the color killer adjustment and the 
dc chroma gain control are applied to the 2nd stage to 
control the chroma output at terminal No. 9. The color killer 
section of the CA3071 is a Schmitt trigger & amplifier circuit 
consisting of transistors Q1, Q2 and Q3. Under maximum 
chroma output conditions, the diode D9? is reversed biased, 
and the signal path is through Q15, Qq4 and Qs to terminal 
No. 9. When the color killer circuit is actuated, or the 
chroma gain control is adjusted to a higher positive voltage at 
terminal No. 10, the anode voltage of diode D2 is increased 
to draw current from the signal path at the emitter of Q4. 
This decreases the chroma gain as the potential at terminal 
No. 10 is increased. When the potential at terminal No. 10 
is the same as terminal No. 8, the chroma output at terminal 
9 is cutoff. 


The color killer circuit provides an abrupt voltage swing at 
the anode of D2 to cutoff the chroma output when the 
Schmitt trigger circuit is forward biased at terminal No. 13. 
In the circuit of Fig. 18, the color killer adjustment is a 
resistance divider circuit which establishes the threshold of 
burst level at which the killer operates the chroma amplifier. 


CA3072 CIRCUIT OPERATION 


The CA3072 is a chroma demodulator having full color 
difference signal demodulation capability. The chroma signal 
is applied to terminal Nos. 3 & 4 and the reference subcarrier 
signal is applied to terminals Nos. 6 & 7 of the CA3072. 
The output color difference signals are B-Y at terminal 
No. 13, R-Y at terminal No. 11, and G-Y at terminal No. 9. 
The typical level of differential chroma drive required at 
terminal Nos. 3 & 4 is 400 mMVp-p. The amplitude of 


chroma at terminal No. 6 & 7 is approximately 1.0 volt at 
104° relative phase difference which results in a B-Y output 
amplitude of 5Vp.p. The voltages of the R-Y & G-Y outputs 
are at 3.8 and 1.0 Vp-p respectively, when there is 5Vp.p 
output at B-Y. These comparative signals are based upon a 
complete phase rotation of the chroma relative to the 
subcarrier signal reference. The relative demodulation phase 
and amplitude ratios of the Fig. 18 circuit are shown in the 
oscilloscope trace photographs of Fig. 24. Using the hue 
control setting for B-Y phase at the B-Y output, the G-Y 
color-difference signal is approximately —104° and the R-Y 
color-difference signal is approximately +106°. Since the 
amplitude ratios are a function of the applied signal phase 
relationship, the NTSC color difference output signals are 
shown here primarily for phase reference conditions. 


Fig. 24(a) - CA3072 - terminal No. 3 or 4, chroma input 
signal,220 mVp.p,one horizontal line 


CA3072 - 
carrier 1.2 Vp-p.one horizontal line 


Fig. 24(b) - terminal No. 6 or 7, reference sub- 
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Fig. 24(c) - CA3072 terminal No. 13, 4.8 Vp-p B-Y output, Fig. 24(e) - CA3072 - terminal No. 11, 5.2 Vp-p R-Y output, 
one horizontal line one horizontal line 


CHROMA SYSTEM CONSTRUCTION 


Fig. 25 shows the complete CA3070, CA3071 and CA3072 
chroma system in the Fig. 18 circuit. Table | lists the dc 
terminal voltages for the system. The chroma gain and hue 
controls, as well as the switches S1 and S2 are removed. The 
template circuit board layout is also shown for duplication 
purposes. It should be noted that a few component values are 
modified in Fig. 18 from the dynamic circuit values of the 
data sheet. These are necessary for system matching and 
overall filter requirements. 


Fig. 24(d) - CA3072 - terminal No. 9, 1.2 Vp-p G-Y output, 
one horizontal line 


Fig. 25 (a) - Circuit layout and template (printed circuit board) for 
TV chroma system CA3070, CA3071, and CA3072. 


3 IC CHROMA SYSTEM 


FULL SIZE 


(b) — Printed circuit board template (same size). 
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TABLE 1 TYPICAL CHROMA SYSTEM TERMINAL 
DC VOLTAGES (NO SIGNAL INPUT) 


File No. 468 


DUAL-IN-LINE PLASTIC PACKAGE 


| 


BASE PLANE 


SEATING PLANE = 


GAUGE PLANE | } | 
_ . : ed 


c INDEX AREA 
<= i > 3s 


ae 
SD BOTTOM VIEW 


14-LEAD DUAL-IN-LINE PLASTIC PACKAGE 


JEDEC MO-001-AB 


SYMBOL 
aaa 


0. 020 


. 745 


300 
‘ 240 


92SS-4296RI 
NOTES: 


. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005" (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


3. eg applies in zone Lo when unit installed. 


_ 


4. a applies to spread leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6. Nj Is the quantity of allowable missing leads. 


@ When this device is supplied solder -dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013”. 
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DIMENSIONAL OUTLINES 


1€-LEAD DUAL-IN-LINE PLASTIC PACKAGE 
JEDEC MO-001-AC 


SYMOOU nT AY LSE 
4 a 
0.020 | 0.050 
0.014 | 0.020 
0.035 | 0.065 
®0.012 0.204 | 0.304 
D a 0.785 18.93 | 19.93 
0.300 | 0.325 7.62 | 8.25 
0.240 | 0.260 6.10 | 6.60 
0.100 TP 2 2.54 TP 
0.300 TP 2.3 7.62 TP 
L 0.125 | 0.150 3.18 3.81 
Ly | 0.000 | 0.030 0.000 | 0.76 


Q, | 0.040 | 0.075 
S | 0.015 | 0.060 


92CM-15967R! 


NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005" (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


3. eg applies in zone Lo when unit installed. 

4. a applies to spread leads prior to installation 
5. Nis the maximum quantity of lead positions 
6. Ny ts the quantity of allowable missing leads 


© When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not-exceed 0.013" 


RBA Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division 
Preliminary Data CA3126Q 


TV Chroma Processor 


Features: 


® Phase-locked subcarrier regeneration utilizes sample-and-hold techniques 
in the automatic frequency-phase control (AFPC) servo loop 

# Automatic chrominance control (ACC)/killer detector employs 
sample-and-hold techniques 

® Supplementary ACC with an overload detector to prevent oversaturation 

of the picture tube 

Sinusoidal subcarrier output 

Keyed chroma output 

Emitter-follower buffered outputs for low output impedance 

Linear dc saturation control 

Internal zener-regulated reference potentials 


16-lead Quad-in-line plastic package 


H-1706 


RCA-CA3126Q0* is a monolithic silicon integrated circuit ® Only the initial crystal filter tuning is required. . . no killer 


designed primarily for chroma processing applications in color and ACC adjustments required at any time 
TV receivers. It is compatible with the CA3067 chroma de- = Few external components required 
modulator as well as other chroma demodulators. = Compensation for temperature and supply variations 


@ All terminals protected against short circuits 
* Formerly Dev. No. TA6319. 


MAXIMUM RATINGS, Absolute-Maximum Values at Ta = 25°C 
DEVICE DISSIPATION: 


Weta Te EPC 5 ck ke ew ee ee we Re ee ee ee 750 mW 

AboveTa=55°C . . . . oe ee ee ee)» 6derate linearly at 7.9 mW/°C 
DC SUPPLY VOLTAGE (BETWEEN TERMINALS 5 AND 12) a ee ee a ee ee 13.2 V 
DC CURRENT TTERMINAL 14) . «6 « «© « «© w» «© &*» &# & © @ w@ ® @ * w w 4 20 mA 
DC VOLTAGE (TERMINAL 9): 

Negative Rating... « « « «© © s & 4 » & © ® ew 8 & ee Be we & 8 —5 V 

Positive Rating . . meee eee ee ee ee eS ee SG 6 V 
AMBIENT TEMPERATURE RANGE: 

Cperting . . « »«§ «%*» «= «©» @ ¢ &® *® & * @ 2 © eS wt ® Fw w@ 3 —40 to +85 OG 

Storage . . a ee er ee ee ee ee —65 to +150 °G 


LEAD TEMPERATURE (DURING SOLDERING): 
At a distance not less than 1/32” (0.79 mm) 
from case for 10 seconds max. . . . . . eee +265 se 


TYPICAL STATIC CHARACTERISTICS AT Ta = 25°C: 
DC SUPPLY VOLTAGE (BETWEEN TERMINALS 5 AND 14) 


With DC Current (Terminal 14)=1mA . . a ee ae ee ee 11.9 V 
DC SUPPLY VOLTAGE (BETWEEN TERMINALS 5 AND 12) 

With External Pass Transistor (See Fig. 1) . . 2. 2. 1. ee 11.2 V 
DC CURRENT (TERMINAL 12) . . . . 25 mA 
TYPICAL DYNAMIC CHARACTERISTICS AT Tas 25°C with a Burst-to-Chroma Rate of 46.5%: 

100% CHROMA OUTPUT VOLTAGE AT Viy=O5V.. 2. 2 1. ee eee ee cam | Vio-p 
OSCILLATOR-LEVEL OUTPUT VOLTAGE .... «© «© # » *© © » © © » » @ 1 V5-p 
KILLER THRESHOLD INPUT VOLTAGE... . « « «© ¢ ®© # » & #© » @ & 4% 0.025 p-p 
PULL-IN FREQUENCY « « « « « » 2 & » & © 6 &* &» R © @ & @ & # & + 500 Hz 
11-73 
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CA31260 
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2.45K2 
| INTERN. OVERLOAD COUPLING +1L2V 
O.0lnF | REF. DETECTOR NETWORK! 
TO TERM. 12 CHROMA | COUPLING | =< CHROMA 
wey | SECOND CAPACITOR ———— OUTPUT 
C)— CHROMA r—(5) 
| AMPL. 
CHROMA GAIN | | 3.9k9 Yo 27V 
CONTROL MANUAL 
10 Ka (16) CHROMA KILLER | SW CLOSED 
l AMPL. Vo =0.5V 
SOKQ aur CONTROL | 
= | | 
KILLER 
BIAS 
= | BALANCE - sd ee J Loy 
| ws | ee 
HORIZONTAL 
SUBSTRATE | | KEY INPUT 
l 
1) fT 
= DELAY | 
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Lic eae a cou we oes ec sec nw mac ea ns Gig PS a, mena wi am) 
aE 
cas ail ACC or Eula 92CM-22022 
= FILTER — 
Fig. 1— Block diagram of CA3126Q TV Chroma Processor. 
DIMENSIONAL OUTLINE 
16-Lead Quad-in-Line Plastic Package 
ee sss Recommended Mounting-Hole Dimensions and Spacings 
745 (18.93) 
Sees 
-020\.51 )R}16 15 14 13 12 WH 10 9 | 
INDEX \| 141 
POINT | (3.58) 


oo) TYP 
.240\ 6.10 | eo co ® 
INDEX 100 © 4 
NUMERAL (2.54) 
APPROX. .062 (1.57)! 2 3 4 5 6 7 8 —_@——-9 
| 4 


200 a _ he TOP VIEW 


(5 08) TERMINAL No | 
.060/ 1.90 i 
015 | .39 | ®@ ¢—$——_-§ —- 
200/ 5.08 
755 (3:93) —g 669 — 
Bi L '99, Lo 030 (.76) DIA 
16 HOLES 
31% ‘Ose (1g3)Tve TYP. (IN CIRCUIT BOARD) 
: 92CS-17580 
TYP, “ain Tie .020 aos) TYP. = 
: O14 \.356 . 
oo Dimensions in parentheses are in millimeters and are derived 
TYP from the basic inch dimensions as indicated. 
92CS-17533 


When incorporating RCA Solid State Devices in equipment, it is 
recommended that the designer refer to ‘‘Operating Considerations for 
RCA Solid State Devices’’, Form No. 1CE-402, available on request 
from RCA Solid State Division, Box 3200, Somerville, N.J. 08876. 
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WReAY Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division CA3121E 


TV Chroma Amplifier/Demodulator 


Provides Complete System for Processing Chroma 
When Used with RCA-CA3070 


Features 


Excellent linearity in dc chroma gain-controlled circuit 


Improved filtering reduced 7.2 MHz output from the 
color demodulators 


Current limiting for short-circuit protection 
Good tolerance to B+ supply variations 
Good temperature coefficient stability 


16-Lead Dual-In-Line 
Plastic Package 


RCA-CA3121E is a monolithic silicon integrated circuit chroma MAXIMUM RATINGS at T, = 25°C 
amplifier/demodulator with ACC and killer control for color-TV Supply Voltage .........- cece cece eeeeeeeeeeveveeeee, 30 V 
receivers. It is designed to function compatibly with the Device Dissipation: 


° 
CA3070 in a two package chroma system. Figs. 3 and 4 show dL i 750 mW 
: _ : ‘ Above Tp, @ 55°C i ccasswsccsavense derate linearly 7.9 mW/ C 
a functional block diagram and the outboard circuitry of a ° 
. ; ; Operating Temperature Range ..............2000- —40 to +85 C 
typical two-package chroma system incorporating the CA3121E ead Temperature (During Soldering) 
and CA3070, respectively. At distance 1/16" +1/32” (1.59 £0.79 mm) 7 
: . : — : Tom Cxse TOF IOS HAM, cecceivuwaiwecnswanae wees +265 C 
The CA3121E is supplied in a 16-lead dual-in-line plastic 
package. 
ACC 
INPUT 


CHROMA 
INPUT 


G-Y 
OUTPUT 


APC DET. REF. SUBCARRIER 
INPUT 


AMPLIFIED CHROMA 92CM-22727 


Fig. 1 — Functional block diagram of the CA3127E. 
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Second-Stage Sensitivity 
Output Voltage 


CA3121E 
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ELECTRICAL CHARACTERISTICS at T, = 25°C and Referenced to Test Circuit : (Fig. 8) 


UNITS 
[ain | ae || a 


Cee 


TERMINAL 

MEASURED 
AND 

SYMBOL 


CHARACTERISTIC 


Input Sensitivity 


(Killer off) 


Output Voltages 


DC Output Balance 
(Between any 2 
outputs) 


Unbalance 


S3=1 


Relative Outputs— 
R-Y 


G-Y 


Relative Phase— 
R-Y 


Vg, Vio. V11 
V10 

Vg 

V10 

Vg 

V41 


Max. Output Voltage 


TEST CONDITIONS 


Vary Eg; set Vq for 55 mV RMS 


Vary Eg; set V11 for 2 V RMS 


Vary Eg; set V11 for 2 V RMS; 
read phase of Vj9 and Vg 


with V4 as reference 


V4 Switch Position: $1=2, S2=2, S3=2 
Adjust killer potentiometer until output 
drops 


Demodulator Characteristics: 


Eg=0; Switch Position: $1=1, S2=1, 


errr 


2 | oe] 96 [cere 
2.8 


CIRCUIT OPERATION 


The CA3121E consists of three basic circuit sections: 


(1) amplifier No. 1, (2) amplifier No. 2, and (3) demodulator. 
Amplifier No. 1 contains the circuitry for automatic chroma 
control (ACC) and color-killer sensing. The output of amplifier 
No. 1 (Terminal 3) is coupled to the Chroma Signal Processor 
(CA3070 or equivalent) for ACC and automatic phase control 
(APC) operation and to the input of amplifier No. 2 
(Terminal 4) containing the chroma gain control circuitry. The 
signal from the color-killer circuit in amplifier No. 1 acts 
upon amplifier No. 2 to greatly reduce its gain. 


The output from amplifier No. 2 (Terminal 14) is applied, 
through a filtering network, to the demodulator input 
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(Terminal 13). The demodulator also receives the R-Y and 
B-Y demodulation subcarrier signals (Terminals 7 and 8) 
from the oscillator output of the chroma signal processor. The 
R-Y and B-Y demodulators and the matrix network contained 
in the demodulator section of the CA3121E reconstruct the 
G-Y signal to achieve the R-Y, G-Y, and B-Y color difference 
signals. These high-level outputs signals with low impedance 
outputs are suitable for driving high-level R, G, B output 
amplifiers. Internal capacitors are included on each output to 
filter out unwanted harmonics. For additional operating 
information and signal waveforms, refer to Television Chroma 
System (utilizing RCA-CA3070, CA3071, CA3072),File No. 468. 
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RESISTANCE VALUES ARE IN OHMS 


Fig. 2 — Schematic diagram of the CA3127E. 
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Fig. 3 — Simplified functional diagram of a two-package TV chroma 
system utilizing the CA3121E and CA3070. 
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27M 0.01 
O O+24v 
TO TERM. 6 " 
i 
BANDPASS 
OnF 
©) aie sateaee: | selene eemedensiemieemimienis |: sate pmemieenben | ahemeeniameiomeion 7 
CHROMA | | 
INPUT | 27K B-Y 
| OUTPUT 
“7 | 3.3K 47 
47 | | 
| | Lr 
470 } | 4 
CASIZIE 
= | 
TILT ADJ. = 


CHROMA 


GAIN CONT. _L 
50 +24V 
680 27 K 470/1W 


Abs ae 
50 
eal 
~ 65 > ‘74 : 
= | 470 
HM 6 ©) ® ® @®M @O @ . 
CA3070 
Co) @ © ® © © @®M © 
a 
43K 
250 K 
HUE 001 
0 — 
HORIZ. KEY PULSE 
+4V,49.5 us 
INPUT 


RESISTANCE VALUES ARE IN OHMS. 

UNLESS OTHERWISE INDICATED, ALL CAPACITANCE 
VALUES LESS THAN | ARE IN MICROFARADS, D2CLrie2r26 
| OR GREATER ARE IN PICOFARADS. 


Fig. 4 — Outboard circuitry of a typical two-package chroma system for 
color-TV receivers utilizing the CA3121E and CA3070. 
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d-d,AwW— ingino ¢'WH3L 


Fig.6 — Photograph of the component side of the circuit board 


92CS-22687 


NTSC CHROMA INPUT SIGNAL (TERM. 2)—MVp-p 


(4 in. x 7 in.) of the two-package chroma system utilizing 


the CA3121E and CA3070. 


Fig. 5 — Typical ACC plot for the CA3121E when used with 
the CA3070. 
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Fig.7 — Photograph of the foil side of the circuit board (4 in. x 7 in.) of the 


two-package chroma system utilizing the CA3121E and CA3070. 


571 


CASIZIE File No. 688 


TO 
TERM. 6 V*=24V 


KILLER CHROMA 
GAIN 


100 k C C 
7a 


47k 


866 k 62k 


1loV© 


0.00! 0.01 2 Tere 


i ga t. 


3.56-MHz ey = = 
INPUT 50 8.2k 
*30pF & 3.9kQ VALUES MAY BE ADJUSTED TO 
GIVE THE DESIRED RESPONSE ee = = 


Tl: PRIMARY & SECONDARY WINDINGS =75yH, 
Q=22, PRIMARY WINDING CENTER TAPPED 


SUBCARRIER 
INJECTION 
102° PHASE DIFFERENCE 


1V p-p 
NOTE: 
2.2-kM LOADS ONLY FOR TEST PURPOSE, 3.3-k2 LOADS RECOMMENDED FOR APPLICATIONS. 
RESISTANCE VALUES ARE IN OHMS. 


CAPACITANCE VALUES ARE IN MICROFARADS UNLESS OTHERWISE INDICATED. 92CM-22732 


Fig. 8 — Typical characteristics test circuit for the CA3127E. 


DIMENSIONAL OUTLINE 
16-LEAD DUAL-IN-LINE PLASTIC PACKAGE JEDEC MO-001-AC 


MILLIMETERS 


NOTE 
a | MIN. | MAX. | 
0.356 | 0.508 
0.89 1.65 


: D ~| 0.155 | 0.200 3.94 

‘ 0.020 | 0.050 
BASE PLANE 0.014 | 0.020 
\ | A 0.035 | 0.065 

SEATING PLANE al Y i] a 0.008 |®0.012 oe 0.204 | 0.304 

GAUGE PLANE | i L 0.745 | 0.785 18.93 | 19.93 

0.300 | 0.325 762 | 8.25 

0.240 | 0.260 6.10 | 6.60 


INCHES 


0.51 


Lo 


0.100 TP 
0.300 TP 
Fey 125 | 0.150 
Ea ae 


0.040 —- 075 
0.015 | 0.060 


. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


Leads within 0.005” (0.12 mm) radius of True Position (TP) at 
gauge plane with maximum material condition and unit installed. 


- @, applies in zone Ly when unit installed. 


1.02 
0.39 


92CM-15967RI 


a NOTES: 


-_ 


N 


. a applies to spread leads prior to installation. 
. Nis the maximum quantity of lead positions. 
. Nj is the quantity of allowable missing leads. 


eouwsh w 


When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013’’. 
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ROBA Linear Integrated Circuits 


Solid State Monolithic Silicon 


Division CA1398E 


Television Chroma Processor 


Features 


@ Minimum number of external components required 
@ Injection-lock oscillator with internal feedback 
= DC chroma gain control and hue control circuits 


= Low-impedance internal voltage regulation 


14-Lead Dual-In-Line 
Plastic Package 


RCA-CA1398E is a monolithic silicon integrated-circuit chroma = Maximum Ratings, Abso/ute-Maximum Values at T , = 25°C 
processor containing chroma-amplifier and gain-control, color- = Peak Horizontal-Pulse Input Current 
killer, color subcarrier oscillator, hue control,and ACC circuitry. Supply Current (Terminal 14) ..........2--- 000s ee eee 35 mA 
It has been designed for interchangeability with other ’1398"- | Ambient Temperature Range: 5 
type chroma-processor devices. It functions compatibly with ODEFatiNG ..:2s8aeersxeardorereians Rew OTE He —40 to +85 C 

SIONAGH 62 cteiw eee rade ac ege asec eminewures —65 to +150 C 
the RCA-CA3125E Chroma Demodulator as well as other com- | ead Temperature (During Soldering): 
mercially available chroma demodulators in color-TV receivers. At distance 1/16" + 1/32” (1.59 + 0.79 mm) 
Fig. 2 shows a functional block diagram of a 2-package TV from case Tor 10S 1K, cada hse were meme we sere eawed 265 ¢ 
chroma system incorporating the CA1398E and CA3125E. The 


CA1398E is supplied in a 14-lead dual-in-line plastic package. 


| | 3V 
CHROMA re 2 
INPUT KEY O 
PULSE 
CHROMA VREG 
INPUT 
BYPASS (6) - (4) © — 
= S_ GAIN 
CHROMA 
GAIN OUTPUT 
CONTROL 
| (5) GATING HO 
| & FILL IN 
ake a. KILLER| — 
LMZER OUTPUT 
eer MHz © Lo 
ee CEN TOEL 
ACC == 
CIRCUIT puikeus nes a 
BIAS 
CIRUITS TO 
Vv 
= YREG 
i= @6nb 
ACC al. vid 
FILTER “T" XTAL OSC. = 
= 3.579545 FEEDBACK 
MHz VREG. 
—s PHASE 
ACC FILTER SHIFT HUE 
& ACC/KILLER = = = CONTROL 
CONTROL 
C) 92CM- 22567 
VREG 


Fig. 1 - Functional block diagram of the CA1398E. 
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ELECTRICAL CHARACTERISTICS at Tp = 25°C and Referenced to Test Circuit (Fig. 4) 
TERMINAL TEST CONDITIONS 


MEASURED | SWITCH CONTROL SETTING 
CHARACTERISTIC AND |POSITION|CHROMA] HUE |KILLER |Vgyrst | VcHROMA TYP.|MAX. 
SYMBOL (S1) mV p-p mV p-p 


Static Characteristics 


Regulated Supply Voltage max. 
Chroma Output Bias V14 to V2 max. 


Min. Chroma Gain 


max. | See Note 2 


Killer Function: 
Kill max. max. 
Oscillator Lock-Up: 
‘Voltage max. max. 
Referenced 
Phase max. ax. 
to burst 
Hue Control Range: 
max 


Voltage ax. 


Referenced 


Ph ( 
ie to burst 


Note 1 — Measure V4, at | guppy y = 38 MA and 18 mA. Calculate the regulator impedance: 
Zreg, = [V4.4 (at 38 MA)—V qq (at 18 mA)] /0.02 


Note 2 — Increase the killer potentiometer resistance from minimum until the circuit unkills. This condition is evidenced by a shift in bias voltage at Term. 6. 
Maintain this potentiometer setting for all the dynamic tests. 


HORIZ. BRIGHTNESS BLANKING 
LUMINANCE 
(@) KEY PULSE Cir aia INPUT V+ CONTROL INPUT 
INPUT GAIN 
O (9 (8) GS) 


CHROMA 
INPUT 


CHROMA 
OUTPUT 
GAIN 
CONTRO @ a 6) 
(i) 
B OUTPUT 
“coual ee 
lee CHROMA 
3.58-MHz LIMITER INPUT 
CONTROL OUTPUT bs | : 
me cay . : S 
CIRCUIT @ R 


OUTPUT 
BIAS DEMOD. 
CAIZ98E CIRCUITS 
) © © © %©@ © O° 
G 
((2) 
i |" 


@|@ (4) 4 
PHASE Oo 
SHIFT 


NETWORK 


92CL -22548 


Fig. 2 — TV chroma system functional block diagram. 
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CHROMA OUTPUT & 
GAIN CONTROL 


OSCILLATOR OUTPUT 
& HUE CONTROL 


Hie [od 
R8 Bl 
350 QI3 

= Sane ©) a ee a & 5 


@) ©) © ©) oO © @ 
RESISTANCE VALUES ARE IN OHMS 


92CL-22523 


Fig. 3 — Schematic diagram of the CA1398E. 
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% J 
TEST SET-UP PROCEDURE FOR OSCILLATOR MHz a10 Hz. Under the same Test Conditions described in the 
Electrical Characteristics Chart for Oscillator Lock-Up, vary L1 


(approx. 20 WH) and/or C1 (approx. 1000 pF) to obtain the 
initial conditions for amplitude and phase oscillator lock-up. 


Remove the horizontal keying and chroma inputs and adjust 
Cy to obtain a free-running oscillator frequency of 3.579545 


vt=20V 


CHROMA GAIN 
CONTROL 
5k MAX. 


© OSCILLATOR 
OUTPUT 


HORIZ.- : CONTROL 
KEY. O o<—0 
INPUT | 


0.0 
CHROMA 


INPUT RESISTANCE VALUES ARE IN OHMS 


UNLESS INDICATED OTHERWISE 
MAX. CAPACITANCE VALUES ARE IN 
MIC ROFARADS 


MHz ACC/ KILLER 


Cy FA 35 pF CONTROL 


CHROMA 
INPUT 
92CM- 22568 


3.58 MHz 
BURST FREQ. 


Fig. 4 — Typical static and dynamic characteristics test circuit for the CA 1398E. 


14-Lead Dual-in-line Plastic Package 
DIMENSIONAL OUTLINE JEDEC MO-001-AB 


a sei 
a) 
A 0.020 
0.014 | 0.020 
oto 
0. He 0.770 
0.300 | 0.325 


BASE PLANE 
SEATING sate ] 


GAUGE PLANE | 


0.100 TP 
=? / } 2 3 0.125 0.150 
poet ma) | 


BOTTOM VIEW Ei "A E 
—. ate =—=) Ja et 
=>. @ 2.28 
it 92SS-4296RI 

NOTES: 4 F dieedean installati 
1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) - a applies to spread leads prior to installation. 

for Axial Lead Product Outlines. 5. N is the maximum quantity of lead positions. 
2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at 6. Nj is the quantity of allowable missing leads. 

guage plane with maximum material condition and unit installed. @ When this device is supplied solder-dipped, the maximum lead 
3. €, applies in zone Lp when unit installed. thickness (narrow portion) will not exceed 0.013”. 
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INGA 


Solid State 
Division 


Linear Integrated Circuits 


Monolithic Silicon 


CA3125E 


Features: 


@ Luminance input 


14-Lead Dual-In-Line 
Plastic Package 


RCA-CA3125E is a monolithic silicon integrated-circuit 
chroma demodulator having three separate demodulators 
with independent phase control. It is designed to function 
compatibly with the CA1398E IC Chroma Processor as well 
as other commercially available Chroma Processors in R-G-B 
Systems of color-TV receivers. Fig. 2 shows a functional 
block diagram of a 2-package TV Chroma System incorporating 
the CA3125E and CA1398E. The CA3125E is supplied in a 


® Low output offset voltage ............02 2. ee eee 


Television Chroma Demodulator 


® Blanking control input 


= Three separate demodulators with independent phase control 


0.4 V 


MAXIMUM RATINGS, Absolute-Maximum Values at Tj =25 C 


SUPPLY VOLTAGE sé sscecvaeseur deeuwes ewe 25 V 
SUPPLY CURRENT cc0<i ce ousian cteswsadesaaea 20 mA 
AMBIENT-TEMPERATURE RANGE: 
OGCTAGNG «co eicsees aennneedewenar —40°C to +85°C 
StOrdge .....e-eee vanenseeusaews —65°C to +150°C 


LEAD TEMPERATURE (DURING SOLDERING): 
At distance 1/16” + 1/32” (1.59 + 0.79 mm) 


14-lead dual-in-line plastic package. from case for 10s max. .........eccceceeees 265°C 
LUMINANCE BLANKING 
+145 VQAND OC BIAS INPUT Ovt=20Vv CQ INPUT 
BRIGHTNESS 
zi CONTROL 
CHROMA INPUT ) 1 ®) S) 
a)R<- ae 
B 
@ DEMOD. 
x . 
} R a © OUTPUT 
DEMOD. 
6 
> <a: : aoe 
CA3I25E 
92 - 22547 
@0O@ @ @ - 
DEMODULATOR 
REFERENCE 
SUBCARRIER BIAS 
INPUT 
Fig. 1 — Functional block diagram of the CA3125E. 
10-73 
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CA3125E 


TYPICAL STATIC CHARACTERISTICS AT Tx = 25°C, 
Vt =+20 VOLTS 


File No. 685 


TYPICAL DYNAMIC CHARACTERISTICS AT Ta = 25°C, 
Vt = +20 volts 


SUPPLY CURRENT «.cccse¢evenuavewvneees 96mA BLUE CHROMA GAIN: 
BRIGHTNESS CONTROL VOLTAGE: Peak-to-peak voltage at Terminal 11 with 1.0 volt 

Measured with 8 volts at peak-to-peak applied differentially between 
Terminals 11,12,and13 ................. 1.4V Terminals 6 and 7, and with a subcarrier 

MAX. OUTPUT DIFFERENCE VOLTAGE: injection voltage of 1 volt peak-to-peak 7.36 Vp-p 

Measured between any two of RED GAIN RATIO: 

Terminals 11, 12, and 13 2s. csceeseaceaeen +0.4 V Peak-to-peak voltage at Terminal 13 TT ; 
MAXIMUM DC DETECTOR UNBALANCE Peak-to-peak voltage at Terminal11 ae 

VOLTAGE: GREEN GAIN RATIO: 

DC voltage shift on Terminals 11, 12, and 13 Peak-to-peak voltage at Terminal 12 : 
when Terminals 1, 2, and 3 are alternately Peak-to-peak voltage at Terminal 11 X100......... 30% 
en 0.5 i aie ee negative with LUMINANCE GAIN: 
reference to Terminal 14................ +150 mV Peak-to-peak voltage measured at Terminals 11, 

12, and 13, with a peak-to-peak voltage of 
0.1 volt applied to Terminals 6 and 7 
(common mode), and with no subcarrier 
OTIPCUGN a. & 66 5 Re ew Se AO OS 0.7 Vp-p 
Dey BULRE CHROMA LUMINANCE BRIGHTNESS —_ BLANKING 
6) @upuT 3) GaIN — oo 
CHROMA CHROMA 
EL op peice | alee 
ee >For i 
a (7) a OUTPUT 
CHROMA 
= INPU 
ose MTOR oe On... 
CONTROL Arar = 
R 
REGULA- ®) 
OR Kt@ j R ; OUTPUT 
CAIZ98E sori DEMOD. 
g) © (8) CQ) mM ® © A 
G 
(2) 
OUTPUT 
3S) |@ (4) (4) 
PHASE (1) 
SHIFT 92CL- 22548 
NETWORK 


Fig. 2 — TV chroma system functional block diagram. 
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ce ene FF 8. Ps) 


GREEN BLUE + 
(Qoutput  Wourput (i) ¥ 


a | | — -»—$$—9b wre | 


lo 


© 
ouTBUT! BLUE 
|_DEMODULATOR 


RED DEMODULATOR GREEN DEMODULATOR 


ef BRIGHTNESS 
LEVEL & 


BLANKING 


© 
ES A 2 ee 


(8) 


prior Peat 


| 
| 
| 
l Poe | 
| F 
| a3 Ql a20 [BLANKING 
| 
| Ri2 RI4 | 
| 0 800 800 | 
| le 
eee 2 ee eres beer eere ee _| — — — _Ierounp 
RESISTANCE VALUES ARE (GREEN (3) BLUE 
IN OHMS SUBCARRIER SUBCARRIER 
IN 


92CL- 22518 


Fig. 3 — Schematic diagram of the CA3125E. 
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CA3125E 


DIMENSIONAL OUTLINE 


14-LEAD DUAL-IN-LINE PLASTIC PACKAGE JEDEC MO-001-AB 


INCHES 
SYMBOL 
A 


MILLIMETERS 


5.08 
Firs 
0.356 | 0.508 
1.27 1.65 
18.93 19.55 
7.62 8.25 
2.54 TP 


7.62 TP 


3.18 3.81 
0.000 0.76 


ig a 
2.28 


92SS-4296RI 


0.155 |. 0.200 


0.020 | 0.050 rl 
0.014 | 0.020 
: 0.065 

Cc 0.008 |°0.012 

| cans] a] | 

0.300 | 0.325 

daso | o2e0| 
4 


BASE PLANE 


SEATING PLANE 7 


GAUGE PLANE | 


0.100 TP 
0.300 TP 


L 0.125 | 0.150 
L2 0.000 | 0.030 
| 4 a {| {is0 | 


Ei "a € 


La = Ed ta Jay | 2000 


NOTES: 


1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 


2. Leads within 0.005" (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 


3. eq applies in zone L5 when unit installed. 

4. a applies to spread leads prior to installation. 
5. N ts the maximum quantity of lead positions. 
6. Nj ts the quantity of allowable missing leads. 


@ When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013”. 
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FileNo.691. eee 
INGA Linear Integrated Circuits 
Solid State Monolithic Silicon 


Division CA3120E 


TV Signal Processor (“Jungle” Circuit) 


For Color and Monochrome Receivers 


Features ® Automatic noise threshold and 
AGC detector level control 
# Internal impulse noise processing = High-impedance video input 
dual polarity ® Choice of external time constants 
= |F AGC output ; i 
46-Lead Bual-ln-Line p ® Negative power supply not required 
Plastic Package ® Delayed outputs for forward or = RF AGC delay externally controlled 


reverse AGC tuners 


RCA-CA3120E is a monolithic silicon integrated circuit TV MAXIMUM RATINGS, Absolute Maximum Values at Ta =25C 
signal processor for use in color or monochrome receivers. 


; DG SUpOly WONARE 2.2 io 6<e ba bv bo bee E oe eh Se Hors aoe 30 V 
The circuit provides low-impedance video output signals, Heviee Dissieation: 
stripped synchronization signals in both polarities, and AGC Up to T, = ck On 750 mw 
output signals for IF (reverse) and tuner (forward and/or Above T , = 55 C ...... eee. Derate linearly at 7.9 mWw/ C 
reverse). Ambient Temperature Range: 
Operating .......... 0.0.0 000000220 —40 to +85 G 
The circuit design of the CA3120E features impulse noise Storage 20 eee eee eee —65 to +150 C 
inversion, delay techniques to reduce the deleterious effects of | Lead Temperature (During soldering): 
impulse noise in the receiver AGC and sync circuits. In At a distance not less than 1/32" (0.79 mm) 
ne from case for 10 seconds max. .................. +265 C 
addition, the CA3120E incorporates standard AGC strobing 
techniques. ee yt 
IF GAIN 
6 ms LGC 
er gee ee, mete © 
CA3I20E ~] 
AGC 
OUTPUT 
NEG 
FET 
OR P-N-P 
TUNER 
AGC 
FOUTPUTS 
.. AGC 
ENABLE 
SWITCH 
POS 
— sa N-P-N 
i INVERTER | TUNER | 
5vV— 
VIDEO 
NOISE + 
INPUT DETECTOR Vv 


AGC ENABLE 


beta Z (3) A, NOISE - @) SEP ETE SEPARATED SYNC 
YEO CANC as Ss -SYNC () e 
OUPTPUT ee e INPUT OJTPUT INPUT 92CM-22642 


GROUND 


OUTPUT 


Fig. 1 — Simplified block diagram of the CA3120E. 
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ELECTRICAL CHARACTERISTICS at T, = 25°C, Supply Voltage (V*) = 24 V and 
Referenced to Test Circuits and Test Conditions (Figs. 6, 7, and 8). 


TERMINAL 
CHARACTERISTICS MEASURED LIMITS JUNITS 
AND 


SYMBOL  min.| Typ.| Max. 
rm | | - [oo 


el 
oO 
7 


Noise Cancelled Video Output at Vy (Black Positive, Gain = 2) 
AGC to Noise Separation VTH (SEP) 
Sync Input Current for Full Amplitude Outputs l4 (ON) 


Maximum Leakage Current at Terminal 4 14 (OFF) 


= 
> 


S| N] © 
O}ltwl thw 


< 
s |S so) 
= (Sri lei <= >| > =< |< | <|,< <} < {st 


= 
> 


Sync Outputs: 
Negative Sync Low V(L) 


Negative Sync High V2(H) 23.8 


Positive Sync Low V3(L) 


Positive Sync High V3(H) 20.1 


AGC Filter: 
Charge Current (Pulse Test) 144(CH) 


i 
o 


— 


Discharge Current 1144 (DISCH) 


Leakage Current 144(LEAK) 


+ 
aD 
= 

> 


AGC Enable: 
Horizontal Keying V16 (ON) 


3 


Negative Sync Input Current 14 (ON) 


Maximum IF Gain-Clamp Voltage 


IF AGC Voltage: 
Low V13 (LOW) 


V13(HIGH) 


Tuner Currents: eee | 
Reverse AGC (FET) OFF Current 114 (OFF) 
Reverse AGC (FET) ON Current 1.8 
Forward AGC (n-p-n) OFF Current 
Reverse AGC (n-p-n) ON Current 1S (ON) 

Internal Noise-Lockout Time 


Ww NR | N 


on 
~S 
B= 


> 


po 
7.) 


wo] a] o o 
Si | 3 
> > < 
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vt 
my — 
SYNC- fl fl NEG. HORIZ. Ik 
MOTE OUTORT cs STRIPPER IN SYNC. re IN age ve 
VIDE 6) © GB) OUTPUT @) ENABLE 
eld l 5 
R36 Q43 
8.2k 
8 ea Q45 
—— 
eek] ig | 


B 


ah 
33k 3-3k 3-3k al Pat 
RI8 
130 
ae 2 ieee aereeey tees Hes See 


(ta rT | 


) © 


(9) 
LOW Z (9) O © © 
AGC IF MAX. TUNER . 
JS VIDEO 4 FILTER GAIN BIAS DELAY re hee 
OUTPUT GROUND FORMARD Pen TUNER 
FOR TU 
RESISTANCE VALUES ARE IN OHMS af Bee RF STAGE 


92CL-22688 


Fig. 2 — Schematic diagram of the CA3120E. 
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CIRCUIT DESCRIPTION* 


An AGC sample-and-hold system generates control voltages 
proportional to the video level. The sync-tip voltage is 
compared to an internal reference voltage during the horizontal 
sychronization (retrace) interval. The control voltages (AGC 
outputs) are supplied to the tuner’s RF stage and the IF 
amplifier to maintain the video level at a constant value. 


The composite positive and negative output sync signals are 
developed across a low impedance source (totem-pole circuit) 
at an amplitude of approximately 20 volts peak-to-peak. 


Video Chain and Impulse Noise Inverter - The input video 
signal applied at Terminal 8 is white ‘‘positive’’ with a required 
amplitude in the range of 2 to 4 volts. The DC level of the sync 
peaks, AGC threshold voltage (V7) is approximately 5 volts. 
The level is maintained at 5 volts by the AGC loop in the 
circuit, comprised of the CA3120E and the TV receiver RF 
and IF amplifiers. A low source impedance video signal is 
available from the emitter of Q1 (Terminal 9 in Fig. 2). 
The external resistor (Rx 1 in Fig. 9) reduces the dissipation 
of Q1. The emitter-follower output of Q1 is direct coupled to 
a differential comparator stage (Q2, Q3). Unless a negative- 
going noise pulse is present, Q2 functions as an emitter follower 
and also cuts off transistors 03, Q5, and 01? 


The output of Q2 is applied through a signal delay network, 
consisting of transistor Q60 and associated resistors, to the 
Darlington followers (Q13 and Q14). The delayed video signal 
at Q14 is fed via its emitter to an AGC comparator 019 and to 
the junction of a noise-cancelling amplifier stage (O16). The 
noise-cancelled video signal is inverted and amplified by O16 
and then connected to a Darlington emitter-follower output 
stage (057, O58). 


If impulse noise is present on the video signal, OQ3 conducts and 
turns on transistors Q5 and Q12. QO5 inverts and ‘‘stretches”’ 
the noise pulse width. The output of O5 is applied to an emitter 
follower stage (Q12). The signal from Q12, in turn, is applied 
to the summing junction to the noise-cancelling amplifier Q16. 
The noise pulse, which has now been amplified, inverted and 
stretched, is added to the delayed video signal from the 
emitter of O14. 


Because the video signal has been delayed approximately, 
300 nanoseconds and the noise pulse has been widened 
(‘‘stretched’’) approximately 500 nanoseconds, the output of 
the combined signal no longer contains impulse noise signals. 


* For additional information refer to the “’| EEE Transactions on Broadcast 
and TV Receivers’’, August 1970, pp. 185—195, Vol. BTR No. 3. 


584 


File No. 691 


The derived noise-gating pulse ‘surrounds’ and effectively 
eliminates the effects of the impulse noise. 


The noise-cancelled video signal, amplified and buffered, is 
available at Terminal 5 for use in the sync-separator stage. The 
peak-to-peak amplitude of the noise-cancelled output signal is 
approximately twice the amplitude of the input video signal at 
Terminal 8. 


Sync Separator (See Figure 3) - The sync separator stage (O56) 
clamps the detected sync tips to a fixed reference voltage 
(= 0.7 V) across its base-emitter junction, and amplifies a 
portion of the sync signal to provide dual polarity sync-signal 
outputs at Terminals 2 (negative) and 3 (positive). The output 
signals, are derived from low-impedance complementary 
emitter-follower stages; a base current of 100 microamperes 
into Terminal 4 is sufficient to generate full-amplitude sync 
signals. 


The choice of coupling the noise-cancelled video signal from 
the emitter-follower (Terminal 5) to the sync separator 
(Terminal 4) is a user option. Fig. 4 shows three typical 
coupling networks. 


Fig. 5 illustrates the operation of the AGC circuits. An input 
ramp signal, simulating the potential to which the AGC filter 
Capacitor may be charged, is applied to Terminal 11. The 
forward IF AGC output voltage appears at Terminal 13. Under 
low-signal level conditions (represented by A to B in Fig. 5), 
the output level is approximately 1.4 volts less than the voltage 
applied to Terminal 12. 


The circuit designer should select the voltage at Terminal 12 
to provide the maximum IF gain required for the system. At 
intermediate signal level conditions (represented by B to C in 
Fig. 5), the IF AGC signal follows the AGC filter potential. 
The tuner(s) will operate at maximum gain for good signal-to- 
noise ratios at these equivalent input signal levels. Point C is a 
turnover point determined by the open-circuit potential 
of the tuner-delay bias potentiometer. At this potential, 
further change in the IF AGC output is inhibited (for good 
dynamic range) and the tuner AGC potentials are activated 
(represented by C to D). 


The output at Terminal 14 with suitable level shifting is used 
for tuners requiring reverse AGC, such as MOSFET or 
electron-tube types. The output at Terminal 15 is used for 
tuners requiring forward AGC, such as tuners utilizing n-p-n 
bipolar transistors. 
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Vv (TERM.14) 
OUT 
24V 
Vin (TERM. 11) 
Vout (TERM.!5) 
VEL AY Vout (TERM. 13) 
(Vjo-1.4V) 
0€ ov INCREASING 
— SIGNA 
A B Cc ) veil 
Vin (TERM. II) 
92CS - 22646 


Fig. 5 — Typical operation of the AGC circuits using the CA3120E. 


92CS-22644 


Fig. 3 — Sync separator stage. 


iff BAe & FE 


+ 7210 68 215 
V 1K lOk 390 22: 0 ‘ ‘ 
R 
NOISE - x5 
CANCELLED (9) oo db @d &® & (5) (6) 
VIDEO 


SYNC 
OUTPUT Ry Cx\ SEP. INPUT 


(a) 


CAZI20E 
BOTTOM VIEW 


yt 
R 
x6 Ry5 
Rx4 Cx! 
Ik lOk> 1.5>Ik> 10> 20>10>625570, 
Cx2 @) oe k kS kSkSk 
(b) fe} Crit) FE eld See Ww 
RESISTANCE VALUES 
ARE IN OHMS 92CS-22641 
24V 
Fig. 6 — Test circuit for measuring electrical characteristics of the CA3120E. 
. Refer to Figs. 7 and 8 for switch selector positions. 
x6 
Dx 
6) Rx4 
$205 -226495 
(c) 


Fig. 4 — Typical coupling networks (Term. 5 to Term. 4). 
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CA3120E 


” 
= 
= 
= 
Q 
2 
2) 
O 
fj 
i) 
Ww 
Ke 


SWITCH NUMBERS 


TERMINAL 


CHARAC- 
TERISTIC 


MEASURED 


SWITCH POSITION 


lelet=lela-l=[=l=[el=l=[=[e[=[=[=l=)= 
BqOgSOSEECCCOggco moc 
BESEeoeoQeccoaaeeaos 
merle eee reer 


<= 
ine) 


VTH(SEP) 
V13(HIGH) 
l44(OFF) 
l45(OFF) 


N 
> 


141(DISCH) 
141(LEAK) 
Vi 

V13(LOW) 


CAUTION: Remove power before selecting or adjusting switches. 


* Reduce voltage at Terminal 8 until V19 decreases. Vty (sep) = VTH- Va; 


Fig. 7 — Test condition values for associated switches 1 through 20 (switches 6, 7, and 10 are omitted). 
Refer to Figs. 6 and 8 for test circuit and test-condition selector-switch arrangements. 
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24V 


ay] = MEASURE VOLTAGE 
= 10 we 


92CS-22689 
NOTE: The numbers in the square boxes refer to the 17 switches 
(switches 6, 7, and 10 are omitted) of the test circuit and 
correspond to those given in Figs. 6 and 7. 


CAUTION: Remove power before selecting or adjusting switches 
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Fig. 9 — Typical application using the CA3120E. 


DIMENSIONAL OUTLINE 
16-LEAD DUAL-IN-LINE PLASTIC PACKAGE JEDEC MO-001-AC 


are 
| MIN. | MAX. | 


A 0.155 | 0.200 
Ay 0.020 | 0.050 


| MIN. | MAX. 


3.94) 5.08 
0.51 1.27 
BASE PLANE : 


0.356 | 0.508 

— ide A 0.89 | 1.65 

SEATING PLANE mt | 

GAUGE PLANE Ay L 
L2 


0.204 | 0.304 
18.93 | 19.93 


0.300 | 0.325 7.62 8.25 
0.240 | 0.260 6.10 6.60 
ey 0.100 TP 2 2.54 TP 
en 0.300 TP 2;.3 7.62 TP 
L 0.125 | 0.150 3.18 3.81 
Lo 0.000 | 0.030 0.000 | 0.76 
16 
0 
Q, 0.040 0.075 1.02 1.90 
S 0.015 0.060 0.39 1.52 
a eo 92CM-15967RI 
I> NOTES: 
1. Refer to Rules for Dimensioning (JEDEC Publication No. 13) 
for Axial Lead Product Outlines. 
2. Leads within 0.005" (0.12 mm) radius of True Position (TP) at 
guage plane with maximum material condition and unit installed. 
. @, appies in zone Lo when unit installed. 


. a applies to spread leads prior to installation. 
N is the maximum quantity of lead positions. 


On ew 


Nj, is the quantity of allowable missing leads. 


@ When this device is supplied solder-dipped, the maximum lead 
thickness (narrow portion) will not exceed 0.013”. 
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Linear IC Chips 
and Beam-Lead Types 


NGAI 


Solid State 
Division 


Linear Integrated Circuit Chips 


File No. 516 


Linear Integrated Circuits 


Monolithic Silicon 


Chips 


CA308H CA3015H CA3043H CA3080H CA3096H 
CA741CH CA3018H CA3045H CA3081H CA3097H 
CA747CH CA3019H CA3048H CA3082H CA3099H 
CA748CH CA3020H CA3049H CA3083H CA3100H 
CA1541H CA3023H CA3054H CA3084H CA3102H 
CA3000H CA3026H CA3059H CA3085H CA3118H 
CA3001H CA3028AH CA3060H CA3091H CA3146H 
CA3002H CA3033H CA3075H CA3093H CA3183H 
CA3005H CA3035H CA3076H CA3094H CA3401H 
CA3012H CA3039H CA3078H CA3095H 


RCA Linear integrated circuits are provided in chip form to 
allow customer design of special and complex circuits to suit 
individual needs. Linear chips are electrically identical and 
otfer the features of their counterparts sealed in ceramic and 
plastic packages. This data bulletin provides mounting 
considerations, packaging. shipping and storage criteria, 
visual inspection criteria, testing criteria, and bonding pad 
layout and dimensions for each chip. For maximum ratings, 
electrical characteristics, schematics, features, and other 
pertinent data refer to the Technical Data Bulletins listed on 
page 2. 


Mounting Considerations 


All Linear chips are non-gold backed and require the use of 


epoxy mounting. DuPont No. 5504A conductive silver paste 
or other pastes (either conductive or non-conductive) having 
equivalent strength, curing requirements etc., are recom- 
mended. In any case the manufacturer’s recommendations 
tor storage and use should be followed. If DuPont No. 
S5SO4A paste is used, the bond should be cured at 
temperatures between 185° and 200°C for 75 minutes. 


Packing, Shipping, and Storage Criteria 
Solid state chips, unlike packaged devices, are non-hermetic 
devices, normally fragile and small in physical size, and 
therefore, require special handling considerations as follows: 
1. Chips must be stored under proper conditions to insure 
that they are not subjected to a moist and/or contam- 
inated atmosphere that could alter their electrical, 
physical, or mechanical characteristics. After the shipping 
container is opened, the chip must be stored under the 
following conditions: 
A. Storage temperature, 40°C max. 
B. Relative humidity, SO% max. 
C. Clean, dust-free environment. 


2. The user must exercise proper care when handling chips 

to prevent even the slightest physical damage to the chip. 

During mounting and lead bonding of chips the user must 

use proper assembly techniques to obtain proper elec- 

trical, thermal, and mechanical performance. 

4. After the chip has been mounted and bonded, any 
necessary procedure must be followed by the user to 
insure that these non-hermetic chips are not subjected to 
moist Or contaminated atmosphere which might cause 
the development of electrical conductive paths across the 
relatively small insulating surfaces. In addition, proper 
consideration must be given to the protection of these 
devices from other harmful environments which could 
conceivably adversely affect their proper performance. 


ws) 


These unmounted and unencapsulated chips are tested 
electrically and visually inspected to meet RCA’s specifica- 
tions when they are shipped by RCA. Written notification of 
non-conformance to such specifications must be made to 
RCA within 90 days of the date of the shipment by RCA. 
After shipment from RCA, RCA assumes no responsibility 
for chips that have been subjected to further processing, such 
as, but not limited to, lead bonding or chip mounting 
operations. RCA reserves the right to change the chip design 
and processing without notification. 


Visual Inspection Criteria 

All Linear chip visual inspection procedures are followed in 
Strict accordance with the requirements specified in MIL- 
STD-883, method 2010.1, condition B. 


Testing Criteria 

Linear chips are DC electrically tested 100% in accordance 
with the same standards prescribed for RCA devices in 
standard packages. 
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Precision Operational Amplifier 
Operational Amplifier with Internal Phase 
Compensation 


[video and Wide-Band Ample 


Commer- 
cial No. 


CA308H* 
CA741CH 


¥ 
CA747CH* 
CA748CH * 
CA1541H* 
CA3000H 
CA3001H 
CA3902H 
CA3005H 
CA3012H 
CA3015H 
CA3018H 


a} oy;o (on ep) 
a4 Peed be Wy} NM 


NO 


Video and Wide-Band Amplifier 


1F Amplifier 
RF Amplifier 


FM IF Amplifier 
Operational Amplifier 316 


—_— | — 
NTN 
WIN 


— 
N 
on 


—_— 
NO 
ee) 


Connected Transistor Pair 

CA3020H - 

CA3023H MI 
CA3026H 
CA3028AH 
CA3033H 
CA3035H 
CA303S9H 
CA3043H 


Multi-purpose Wide-Band Power Amplifiers 
Low-Power Video and Wide-Band Amplifier 


Dual Independent Diff. Amp. 388 
Differential/Cascode Amplifier 382 
3 — Amplifier Array 
6 Matched Diodes 343 


FM IF Amplifier/Limiter/FM Detector/AF 334 
Preamplifier/Driver 

Three Individual Transistors and One 341 
Differentially-Connected Transistor Pair 


4 — Amplifier Array 37 
Dual High-Frequency Differential Amplifier 


Dual Independent Differential Amplifier 
Zero-Voltage Switch 490 


Triple Operational Transconductance 537 
Amplifier Array 


* CA308H Formerly CA3308H 
CA741CH Formerly CA3741CH 
CA747CH Formerly CA3747CH 
CA748CH Formerly CA3748CH 
CA1541H Formerly CA3541H 


Two Individual’ Transistors and a Darlington- 338 


NO] 
BlLwW 
Co ie) 


NN} 
SILO 
EE 


CA3045H 


CA3048H 
CA3049H 
CA3054H 
CA3059H 
CA3060H 


ee 
|=] 5 


Linear Integrated Circuit Chips 


Commer- 
cial No. Title 


CA3075H FM IF Amplifier-Limiter/Detector/Audio 
Preamplifier 


CA3076H High-Gain Wide Band IF Amplifier/Limiter 
CA3078H Micropower Operational Amplifier 5 
CA3080H Operational Transconductance Amplifier 475 


CA3081H General-Purpose High-Current N-P-N Transistor | 480 
Array (Common Emitter) 


429 


pes 
Ww 
oO , 


ies) 
e2) 


CA3082H General-Purpose High-Current N-P-N Transistor | 480 
Array (Common Collector) 
General-Purpose N-P-N Transistor 481 


Array 
General-Purpose P-N-P Transistor Array 


534 
598 
591 


BSS 
EE 
NO 


oO 
wo 
Ww 


oO} oO 
WwW] © 
Win 


CA3099H Programmable Comparator. . .With Memory 620 
CA3100H Wideband Operational Amplifier 625 


[ep) 
oh 
—_ 


CA3102H Dual High-Frequency Differential Amplifier 


(Note 2) 
CA3146H High-Voltage Transistor Array 532 
(Note 3) 
CA3183H High-Voltage Transistor Array 
ino [eee 


CA3401H Quad Single-Supply Operational Amplifier 630 


oO 
Ww 
NO 


Notes: 


1. The maximum permissible junction temperature for these chips 
is 150°C. 

2. The CA3118H 1s the high-voltage counterpart of the CA3018H. 

3. The CA3146H is the high-voltage counterpart of the CA3046H. 

4. The CA3183H Is the high-voltage counterpart of the CA3083H. 
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Linear Integrated Circuit Chips File No. 516 


Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


92CS-22141 
CA308H 92CS-22148 CA741CH 


92CS-22142 
CA747CH 


92CS-22143 


Bonding Pad numbers shown correspond to the terminal CA748CH 
numbers of the CA747CE (formerly CA3747CE) dual-in 
line package type, as shown in data bulletin File No. 537. 


Grid Graduations Are In Mils (10°3 Inch) 


CHIP THICKNESS 


[mits | ittimeters | _Mits_| _mittimeters | mits | _mittimeters | ils | _mittimeters_| _Mits| _itlimeters_| 
CA308H 1.220 — 1.422] 48 — 56 | 1.220 — 1.422 0,102 — 0.254 | 3.3—4.3 0.084 — 0.109} 5 — 9/0.127 — 0.228 
CA741CH 1.372 — 1.574] 61 —69 | 1.550 — 1.752 
CA747CH 1.321 — 1.524 |101 — 109) 2.566 — 2.768 
CA748CH 1.372 — 1,574 61—69 {1.550 — 1.752 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109 | 5 — 9}0.127 — 0.228 
*The photographs and dimensions of each Linear chip represent a cleavage angles are 579 instead of 90° with respect to the face of the 
chip when itis part of the wafer. When the wafer is cut into chips, the chip. Therefore, the isolated chip is actually 7 mils (0.17 mm) larger 


in both the A and B dimensions. 
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File No. 516 Linear Integrated Circuit Chips 


Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


30 40 50 55 


92CS- 22140 92CS- 22106 
CA1541H CA3000H 


CA3001H gecS- 22107 CA3002H 92CS-22108 


Grid Graduations Are In Mils (10°3 Inch) 


CHIP THICKNESS 


_Millimeters | mits | _mittimeters_| its | ittimerers | 


CA1541H 1.321 — 1.524 1.321 — 1.524 | 4—10] 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109] 5 — 9]0.127 — 0.228 
CA3000H 1.194 — 1.397 1.194 — 1.397 

CA3001H 1.194 — 1.397 - 1.194 — 1.397 

CA3002H 1.194 — 1.397 1.194 — 1.397 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109} 5 — 9|0.127 — 0.228 
“The photographs and dimensions of each Linear chip represent a cleavage angles are 57° instead of 90° with respect to the face of the 
chip when it 1s part of the wafer. When the wafer is cut into chips, the chip. Therefore, the isolated chip is actually 7 mils (0.17 mm) larger 


in both the A and B dimensions. 
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Linear Integrated Circuit Chips File No. 516 


Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


92CS-22I109 92CS- 22110 
CA3005H CA3012H 


0 ie) 20 30 40 


CA3015H 92CS- 2elll CA3018H 92CS -22112 


Grid Graduations Are In Mils (10°° Inch) 


CHIP THICKNESS 
mittimeters | mits | Mittimeters | 


CA3005H - 1.194 — 1.397 - 1.194 — 1.397 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109} 5 — 9J0.127 — 0.228 
CA3012H 1.042 — 1.270 - 1.042 — 1.270 

CA3015H 1.474 — 1.676 — 1.575 — 1.778 

CA3018H - 0.940 — 1.143 - 0.940 — 1.143 0.102 — 0.254 | 3.3-—4.3 0.084 — 0.109 | 5 — 9}0.127 — 0.228 
*The photographs and dimensions of each Linear chip represent a cleavage angles are 579 instead of 90° with respect to the face of the 
chip when itis part of the wafer. When the wafer is cut into chips, the chip. Therefore, the isolated chip is actually 7 mils (0.17 mm) larger 


in both the A and B dimensions. 
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‘inear Integrated Circuit Chips 


File No. 516 


Bonding Pad Numbers shown correspond to the dual-in-/ine and TO-& 
package terminal numbers shown in the data bulleitns listed on page 2. 


0 10 20 30 40 
! 


/ 
s 


92CS=22113 
CA3019H CA3020H 


92CS- 22114 


92CS- 22115 92CS-22k6 


CA3023H CA3026H 


Grid Graduations Are In Mils (10°3 Inch) 


TYPE 
[an [a | [ot | ete 


0.940 —- 1.143] 37 — 45 |0.940 — 1.143 0.102 — 0.254 | 3.3-— 4.3 0.084 — 0.109 | 5 — 9 }0.127 — 0.228 


CA3020H 1,321 — 1.524 1.448 — 1.651 


CA3023H 1.194 — 1.397 - 1.321 — 1.524 
CA3026H 0.940 — 1.143 | 37 — 45 |0.940 — 1.143 0.102 — 0.254 | 3.3 —4.3 0.084 — 0.109 } 5 — 9 J0.127 — 0.228 


CA3019H 


cleavage angles are 579 instead of 90° with respect to the face of the 
chip. Therefore, the isolated chip is actually 7 mils (0.17 mm) larger 
in both the A and B dimensions. 


*The photographs and dimensions of each Linear chip represent a 
chip when it ts part of the wafer. When the wafer is cut into chips, the 
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Linear Integrated Circuit Chips EE 


Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


| 
Li 


CA3028AH QeCS~ 2eN7 CA3033H 


) 10 39 


| 
| 


92CS- 22118 


30-— 


20= 


) ) 
| | oc 
D D 


92CS- 22120 


CA3035H eece- pais CA3039H 


Grid Graduations Are In Mils (10°3 Inch) 


Pci Ticks 
TYPE 
Millimeters Millimeters Millimeters | its | Millimeters 


| CA3028AH 0.635 — 0.838 | 25 — 33] 0.635 — 0.838 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109 | 5 — 9/0.127 — 0.228 
CA3033H 1.448 — 1.651 _ 1.347 — 1.549 

CA3035H 1.321 — 1.524 _ 1.321 — 1.524 

CA3039H 0.940 — 1.143 | 37 — 45] 0.940 — 1.143 0.102 — 0.254 | 3.3 —4.3 0.084 — 0.109 | 5 — 9/0.127 — 0.228 
*“The photographs and dimensions of each Linear chip represent a cleavage angles are 57° instead of 90° with respect to the face of the 
chip when it's part of the wafer. When the wafer is cut into chips, the chip. Therefore, the isolated chip 1s actually 7 mils (0.17 mm) larger 


in both the A and B dimensions. 
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File No. 516 Linear Integrated Circuit Chips 
Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 
5l 
O 10 20 30 40 50) 55 
55-! | 


o 
° 
<< 


KA 


40- 


Sy 


30- 


Lc 


20- 


92CS- 22122 


92CS-22121 
CA3043H CA3045H 


92CS- 22123 
CA3048H CA3049H 92CS- 22137 


Grid Graduations Are In Mils (10°3 Inch) 


Se es 


CA3043H 1.245 — 1.447 | 4 1.220 — 1.422 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109 } 5 — 9}0.127 — 0.228 
CA3045H 0.940 — 1.143 0.940 — 1.143 

CA3048H 1.626 — 1.828 1.727 — 1.930 

CA3049H 0.737 — 0.939 0.737 — 0.939 0.102 — 0.254 | 3.3— 4.3 0.084 — 0.109 | 5 — 9}0.127 — 0.228 

*The photographs and dimensions of each Linear chip represent a cleavage angles are 57° instead of 90° with respect to the face of the 
chip when it 1s part of the wafer. When the wafer is cut into chips, the chip. Therefore, the isolated chip is actually 7 mils (0.17 mm) larger 


in both the A and B dimensions. 
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Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


CA3054H ange —onie4 CA3059H 92CS-22125 


CA3060H 92CS- 22126 CA3075H 92CS-22127 


Grid Graduations Are In Mils (10°3 Inch) 


CHIP THICKNESS 


TYPE 
ee is | iinet | 


CA3054H 37 — 45 | 0.940 — 1.143 0.940 — 1.143 |4—10 | 0.102 — 0.254 | 3.3—4.3 0.084 — 0.109 | 5 — 9}0.127 — 0.228 
CA3059H — 1.321 — 1.524 - 1.499 — 1.701 

CA3060H 1.575 — 1.778 1.778 — 1.981 

CA3075H 1.397 — 1.600 ~ 1.423 — 1.625 |4—10 | 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109 | 5 — 9/0.127 — 0.228 
*The photographs and dimensions of each Linear chip represent a cleavage angles are 579 instead of 90° with respect to the face of the 
chip when it is part of the wafer. When the wafer is cut into chips, the chip. Therefore, the isolated chip is actually 7 mils (0.17 mm) larger 


in both the A and B dimensions. 
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File No. 516 Linear Integrated Circuit Chips 


Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


92CS-22128 92CS- 22129 


CA3076H CA3078H 


CA3080H 92CS- 22144 CA3081H 92CS-22130 


Grid Graduations Are In Mils (10°23 Inch) 


Tineres | was [mites [ane | wtinwow | [timers [mis | Witmer 


CA3076H 1.220 — 1.422 1.245 — 1.447 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109 | 5 — 9}0.127 — 0.228 


CA3078H 1.194 — 1.397 1.270 — 1.473 


CA3080H 1.016 — 1.219 0.940 — 1.143 
CA3081H 1.118 — 1.320 1.118 — 1.320 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109 | 5 — 9/0.127 — 0.228 


cleavage angles are 579 instead of 90° with respect to the face of the 
chip. Therefore, the isolated chip is actually 7 mils (0.17 mm) larger 
in both the A and B dimensions. 


*The photographs and dimensions of each Linear chip represent a 
chip when it is part of the wafer. When the wafer is cut into chips, the 
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Linear Integrated Circuit Chips 


Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


O 10 20 30 40 47 50 
| 


92CS- 22132 
CA3083H 


CA3082H 92CS-22131 


92CS=- 22133 92CS-22134 


CA3084H CA3085H 


Grid Graduations Are In Mils (10°3 Inch) 
CHIP THICKNESS 


1.118 — 1.320 0.102 — 0.254 | 3.3-—4.3 0.084 — 0.109 | 5 —9]0.127 — 0.228 


CA3082H 
CA3083H 1.118 — 1.320 


CA3084H bbs , 1.372 — 1.574 
CA3085H | 49— 57 | 1.245 ; 1.296 — 1.498 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109 | 5 — 9]0.127 — 0.228 


cleavage angles are 579 instead of 90° with respect to the face of the 
chip. Therefore, the isolated chip is actually 7 mils (0.17 mm) larger 
in both the A and B dimensions. 


*“The photographs and dimensions of each Linear chip represent a 
chip when itis part of the wafer. When the wafer 1s cut into chips, the 
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Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


92CS-22135 


CA3091H 92CS-22136 


CA3093H 


92CS- 22145 
CA3094H vene- eels CA3095H 


Grid Graduations Are In Mils (10°3 Inch) 


Pw ctr tHickvess 
NPE {mits | mittimeters | its | mittimeters | mils | millimeters | mils | _Millimeters_| Mils | _Millimeters 
Mils 


CA3091H 1.372 — 1.574 1.474 — 1.676 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109 | 5 — 9}0.127 — 0.228 
CA3093H 1.118 — 1.320 1.118 — 1.320 

CA3094H — 1.016 — 1.219 | 5 1.296 — 1.499 

CA3095H 0.940 — 1.143 1.067 — 1:270 0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109 | 5 — 9}0.127 — 0.228 
*The photographs and dimensions of each Linear chip represent a cleavage angles are 579 instead of 90° with respect to the face of the 
chip when itis part of the wafer. When the wafer is cut into chips, the chip. Therefore, the isolated chip 1s actually 7 mils (0.17 mm) larger 


in both the A and B dimensions. 
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Linear Integrated Circuit Chips 


Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


92CS- 22147 


CA3096H CA3097AH 92CS-22177 


53 
ie) 10 20 30 40 5O | 55 


CA3099H CA3100H 
92:CS= 22/50 


Grid Graduations Are In Mils (10°3 Inch) 


CHIP THICKNESS 


Millimeters 


CA3096H 
CA3097H 
CA3099H 
CA3100H 


0.940 — 1.143 
1.016 — 1.219 
1.677 — 1.879 
1.448 — 1.651 


0.102 — 0,254 | 3.3 — 4.3 0.084 — 0.109| 5-9 0.127 — 0.228 


1.347 — 1.549 
1.829 — 2.032 


0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109 | 5-9 0.127 = 0.228 


*The photographs and dimensions of each Linear chip represent a cleavage angles are 579 instead of 90° with respect to the face of the 
chip when it 1s part of the wafer. When the wafer ‘s cut into chips, the chip. Therefore, the isolated chip is actually 7 mils (0.17 mm) larger 
in both the A and B dimensions. 
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Linear !ntegrated Circuit Chips 


Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


0 10 20 30 40 
A 
A 
Dc 
92CS-22138 
CA3102H s2cs- 20821 CA3118H 
y 
ee 
| 
92CS- 22/32 
92CS-22139 
CA3146H anal 


Grid Graduations Are In Mils (1072 Inch) 


Mils 


Millimeters Millimeters 


CA3102H 0.737 — 0.939 1.093 — 1.295 
CA3118H 0.940 — 1.143 0.940 — 1.143 
CA3146H 0.940 — 1.193 0.940 — 1.143 
CA3183H 1.118 — 1.320 1.118 — 1.320 


4—10! 0.102 — 0.254 | 3.3— 4.3 0.084 — 0.109} 5—9 0.127 — 0.228 


0.102 — 0.254 | 3.3 — 4.3 0.084 — 0.109| 5-9 0.127 — 0.228 


*The photographs and dimensions ot each Linear chip represent a cleavage angles are 579° instead of 90° with respect to the face of the 


chip when it is part of the wafer. When the wafer is cut into chips, the chip. Therefore, the isolated chip is actually 7 mils (0.17 mm) larger 
in both the A and B dimensions. 
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Linear Integrated Circuit Chips File No. 516 


Bonding Pad Numbers shown correspond to the dual-in-line and TO-5 
package terminal numbers shown in the data bulletins listed on page 2. 


CA3401H 92CS- 22152 


Grid Graduations Are In Mils (10°3 Inch) 


CHIP THICKNESS 


i | ees | 


Millimeters 


0.127 — 0.2’ 
*The phctographs and dimensions of each Linear chip represent a cleavage angle; are 579 instead of 9O° with respect to the face of tl 
chip when itis part of the wafer. When the wafer is cut into chips, the chip. Therefore, the tsolated chip is actually 7 mils (0.17 mm) larg 


in both the A and 8 dimensions. 
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RG 


Solid State 
Division 


Linear Integrated Circuits 


Monolithic Silicon 


CA3015L CA3045L CA3084L 
CA3018L CA3049L CA3085L 
CA3028AL CA3054L CA3741L 
CA3039L CA3083L 


Features 
Assembly 


= Diode Arrays 


Beam-Lead Devices for 
Hybrid Circuit Applications 


" Transistor Arrays 


" Differential Amplifiers 


» Operational Amplifiers 


# Simplified repairability 

@ Use of non-hermetic packages possible 

® Silicon nitride passivated 

® Platinum silicide ohmic contacts 

® Batch handling of chips, batch bonding of beam leads and 


external lead connections 


The beam-lead sealed-junction integrated circuits described in 
this bulletin are fabricated by a technology which involves 
the utilization of a passivated layer to seal delicate semicon- 
ductor junctions and a multilayered interconnection system 
of unique design which is stable, highly corrosion-resistant, 
and readily bondable for attachment to a suitable substrate 
containing thick or thin film wiring. 


Beam Lead identifies a structure in which gold beam leads 
are extended over the semiconductor chip edges as cantilever 
beams. Sealed Junction indicates that the integrated circuit 
chip is completely protected from the deteriorating effects of 
humidity and other surface contaminants without the need 
for a hermetic package enclosure. 


General Considerations 


Conventional IC technology has made very substantial 
contributions to the reliability of solid state electronics 
despite the fact that the conventional IC chip is non-hermetic 
and employs an aluminum-film interconnection system. 
These considerations have forced the use of hermetic 
packages or elaborate bulky plastic packages to guard the 
integrated circuit chip against even modest amounts of 
humidity. In addition, connection to the aluminum metalli- 
zation on the chip is customarily accomplished by the use of 
tiny wires. The reliability of these wired connections to the 
chip and its external circuit is dependent on human skill and 
accuracy to a considerable extent. 


The culmination of continuing research and development in 
the quest for IC’s having greater reliability, has led to the 
development of sealed-junction technology for IC fabrica- 
tion. The beam-lead, sealed-junction devicc is a_ truly 
hermetic IC chip which is impervious to the deteriorating 
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® Precious metal interconnection metallization 

=& Precious metal beam leads 

= Broad beam leads make interconnect paths less critical; 
bonds easier to inspect, and defective chips easier to 
replace 

® Batch fabrication techniques provide devices with high 
reliability at lowest possible cost. 


Performance 

® Exceptional reliability results from use of sealed-junction 
beam-lead technology 

® Inspectable bonds 

® Low-stress, high-strength bonds achieved 

® Reliable operation over full military temperature range 
—55°C to +125°C 

effects of moisture and other potential contaminants. Fur- 

thermore, circuit interconnections on and to the chip are 

accomplished by the use of gold conductors to further 

enhance reliability. The precious metal interconnection 

system on the chip, which is integral with the chip, is, in 

turn, connected to tiny gold beams (0.003 x 0.006” x 

0.0005’’) which extend over the edge of the chip to serve as 

leads to external circuit paths and components. 


Beam Lead Devices 


The beam lead integrated circuit chip with its gold leads has 
ideal mechanical characteristics for use in connection with 
automated handling methods of attachment to film type 
wiring on a suitable substrate thus making it possible to 
achieve a higher order of- reliability in the interconnection 
system than has been achieved heretofore. 


A brief resume of the manufacturing process used in 
producing beam lead IC’s is included in the APPENDIX 
following the OPERATING CONSIDERATIONS. 


OPERATING CONSIDERATIONS 


When a beam lead device is being bonded to a substrate, 
certain minimal precautions (listed below), with reference to 
pattern screening must be taken to prevent stress that can 
result in breakage, or separation of the conductor paths: 


1) Do not mount components within the outside dimension 
of the bonding tool. 

2) Do not use any cross-over or insulation within this 
dimension. 

3) Do not use any 
dimension. 

4) Use individual pads for bonding leads wherever feasible. 


resistor terminations within this 


As in any design, adequate cooling must be considered. 
Temperature rise in a beam-lead device, when mounted in a 
particular assembly is a direct result of the dissipation within 
the device, the distribution of other heat sources within the 
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assembly, and the ability of the assembly to dissipate the 
total heat generated. 


Specific factors which govern the heat flow within such 
assemblies are: 


Beam-lead width and thickness 

Number of beam leads 

Thermal characteristics of the substrate 

Thermal characteristics of the ambient surrounding the 
beam-lead device. 


= oh > 


Because of these factors it is, therefore, impractical to 
specify thermal ratings for beam-lead device assemblies. In 
consideration of these factors, it is recommended that the 
chip temperature be checked by direct measurement to avoid 
exceeding a maximum chip junction temperature of 150°C. 


TERMINAL LAYOUT DIAGRAMS 


RCA beam lead devices will normally be designed utilizing 
the outline shown in Fig. 1 viewed with the metallization 
down. 


The resistance values included on the schematic diagrams are 
typical values and have been supplied as a convenience to 
assist Equipment Manufacturers in optimizing the selection 
of ‘‘outboard’”’ components of equipment designs. 


RCA reserves the right to make any changes in the resistance 
values provided such changes do not adversely affect the 
published performance characteristics of the device. 


APPENDIX 


Beam-Lead Manufacturing Processes 


An integral passivation layer of silicon nitride protects the 
beam-lead device from the deteriorating effects of both 
moisture and contaminants. Low-resistance ohmic contacts 
to the device junctions are made with platinum silicide 
which is an extremely stable, non-corrosive intermetallic 
compound. Gold is used for both the chip interconnections 
and for the cantilevered beams because it provides high 
conductivity, is corrosion-resistant, and is readily bondable 
to a wide variety of substrates and materials. This combina- 
tion of metallurgically stable components offers the user a 
chip structure having excellent reliability as compared with 


the performance of aluminum metallization used in conven- 
tional IC designs. 


As indicated in the preceding paragraphs, beam-lead tech- 
nology encompasses a passivating (sealant) layer, a multi- 
layered metal system, and uniquely designed metallization. 
The metallization consists of a contact of platinum silicide 
and a layered structure of titanium, platinum, and gold. The 
metallized pattern which is brought out to the grid, and the 
subsequent processing are designed to produce a chip in 
which the attaching leads extend over the edge of the chip. 
The processing procedure involves the removal of the silicon 
and the oxide in the grid to leave the beams cantilevered over 
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Beam Lead Devices 


SIDE B 


rian Max] MIN. | MAX. 


14 LEAD 18 LEAD 
VARIATIONS VARIATIONS 
solace ES INCHES "IN [AA Cs ee INCHES MILLIMETERS ates 
Pom [MAX MIN. | 


BASE AND _- 


SEATING PLANE 
92CS-'9371 


es LEAD 
es 


MIN. | MAX.| MIN. | MAX. 


A .051 | .254 
B .0045| .0510} .1140 5 
C 0006| .0102] .0153 
D — | 1.65 
E — |1.39 
e .010 TP .2540TP .010 TP .254 TP O10 TP .254 TP 4 
eA .0O251TP .O635TP .0075TP .1905TP .0025TP .0635TP 2,4 
ep .0O75TP .1905TP .0025TP .0635TP .0075TP .1905TP 2,4 
ec .0025TP .0635TP 0075TP .1905TP .0025TP .0635TP 2,4 
ep .0O75TP .1905TP .0025TP .O635TP .0075TP .1905TP 2,4 
H .042 | .049 | 1.07 | 1.25 .052 |.059 | 1.32 | 1.49 .062 | .069 | 1.58 | 1.75 
H4 052 | .059 | 1.32 | 1.49 .062 |.069 | 1.58 | 1.75 .072 | .079 | 1.83 | 2.00 
L .0035 | .0070| .0889 | .1770 .0035 | .0070 | .0889 | .1770 .0035| .0070| .0889] .1770 
Zz .O35Bsc .889Bsc .045Bsc 1.14Bsc .O55Bsc 1.39Bsc 4 
21 .045Bsc 1.14Bsc .O55Bsc 1.39Bsc .O65Bsc 1.65Bsc 4 
N 14 18 18 22 22 6 
NA 3 4 4 5 3 
NB 4 5 5 6 3 
Nc 3 4 4 5 3 
Np 4 5 5 6 3 
NOTES 


1 


oe 


Refer to Rules for Dimensioning Peripheral Lead Outlines. 

en is basic distance from centerline of Z to centerline of first 
adjacent counter-clockwise beam position, ep is basic distance 
from centerline of first adjacent counter-clockwise beam position, 
etc. Beam position located by ey, ep etc. lies at beam pattern if 
Na etc. odd; at first counter-clockwise beam position from pattern 
if Na etc. even. 


i. Na is the maximum quantity of lead positions on side “A”, Ng on) 


side ‘‘B’’ etc. Picture represents case where N = 22, Na = Nc = § 
and Np =Np= 6. Applicable number of lead positions, both or) 
each side and total, are as tabulated for each variation. 


Fig. 1— 
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4. 


6. 


Leads shall be held within .001 total of True Position (TP) at Least 
Material Condition (LMC) and within .002 total of TP at 
Maximum Material Condition (MMC). Both location requirements 
to be checked at Z and 2 limits. 


. Number one lead position is counter-clockwise end lead position 


on a side of minimum width. This index lead shall be distinctively 
marked if existing; if not existing the first clockwise lead shall be 
so marked. Any projection shall not extend more than .002” over 
B maximum nor any notch less than .001 under B minimum. 

N is the maximum quantity of lead positions. 


Terminal layout for all beam-lead devices. See data bulletins for specific information on individual devices. 


Beam Lead Devices 


the edge of the chip and available for easy attachment to a 
package or substrates. 


RCA’s beam lead technology consists of the following 

processes: 

a) deposition of silicon nitride 

b) contact openings 

c) deposition and formation of conducting paths (contacts 
and interconnections) 

d) circuit separation 

e) bonding 


A brief description of these processes follows. 


deposition of silicon nitride 

Silicon nitride which functions as the passivating (sealant) 
layer is deposited over the surface of the wafer following the 
diffusion and oxidation steps required to form the individual 
components of the device. 


contact openings 
After the entire wafer has been covered with the protective 


layer of silicon nitride, appropriate windows are opened both 
in this and the previously formed oxide layer to permit 
contact with the junction areas of the individual components. 


deposition of contacts and interconnections 

To integrate the individual components into the circuits, the 
exposed terminal areas are interconnected with gold leads 
formed by electroplating. The gold leads are underlaid with 
titanium, and platinum in that order, over a platinum silicide 
layer in the contact openings to attain a low-resistance ohmic 
contact to the silicon. Two electroplating steps are used to 
form both the gold metallization network and the gold beam 
leads by means of which appropriate circuit terminals can be 
connected to external electrical contacts. 


circuit separation 

A thinning and etching technique is next used to separate 
the completed circuit chip from the wafer in which they are 
formed. This separation involves removal of the silicon from 
the grids between the chips by a very precise chemical 
etching process which physically separates the circuits from 
each other but leaves them firmly held in a matrix position. 
In this position, the individual circuits can be evaluated by an 
automatic test set operating in conjunction with an 
automatic probe set. 


| FORCE 
’ 
HEATER 
COIL ty BONDING 
| 
| 
ie / 
\ yf MICROSCOPE i 
Me VACUUM 
1174" Scene | PICK UP 
4 2 
Zz ‘SEMI MIRROR SUBSYSTEM 
jf SUBSTRATE 
co BEAM-LEAD 
HIP 
‘BE AM-LEAD CHIP em 
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beam-lead, bonding (See Fig. 2) 

The actual bonding of the beam leads to a metallized package 
or a substrate is performed by a thermocompression techni- 
que as follows: 


A bonding tool is used to pick up the chip and bond it to the 
subsystem substrate metallization. The chip and the bonding 
tool are aligned through the use of a semi-mirror shown in 
Fig. 2(a). The bonding tool is lowered to the chip. The chip 
is held firmly by the vacuum [inside the bonding tool, see 
Fig. 2(b)] and transferred to the bonding station. Another 
alignment is made [see Fig. 2(a)] by viewing the chip in the 
tool (through the semi-mirror) and the subsystem substrate 
metallization. The bonding tool and the chip are then lowered 
to the subsystem substrate where the heated substrate and 
the heated bonding tool develop an interface temperature of 
300°C between the beam leads and the substrate. Simultane- 
ously, a force is applied to the bonding tool which deforms 
the ends of the beam leads and completes the thermocom- 
pression bond. The bonding time is 2 to 3 seconds. 


Any faulty chips can be rebonded. The most significant 
advantages of the beam lead technology are in this bonding 
process-- 


1. Manufacturing the silicon chip beam leads as an 
integral part of the device eliminates the necessity of 
bonding to the chip and irimmediately reduces the 
number of bonds to be made for an equivalent 
interconnection. 

2. Furthermore, since each lead is an integral part of the 
contact and not a mechanically-made connection, the 
reliability of the circuit is greatly enhanced. 

3. In addition, the single metal system gold-to-gold 
employed between contacts and leads not only 
obviates a reliability factor often associated with 
bonds with contacts made between dissimilar metals, 
but also insures a bond completely free from 
corrosion. 

4. And finally, all bonds for a single chip can be made 
simultaneously providing both technical and 
economic advantages. 


REFERENCES 
1. The Western Electric Engineer, Dec. 1967. 


Fig. 2— a) Alignment to pick up chip and to bond chip 
to subsystem substrate: force is used only to 
bond chip; 

b) detail of bonding tool to show vacuum pick up. 
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yh (bei, yy ne eres 


Linear Integrated Circuits 


Monolithic Silicon 


CA30O15L 


Beam-Lead Operational Amplifier 


Applications 


Servo Driver 
Scaling Adder 
Balanced Modulator-Driver 


= Narrow-Band and Bandpass Amplifier 
= Operational Functions 

= Feedback Amplifier 

= DC and Video Amplifier 

2 Multivibrator 

® Oscillator 

= Comparator 

Ba 

= 

8 


The RCA CA3015L is the beam-lead version of the CA3015 Features 
operational amplifier family. The beam leads of this device 


are formed as an integral part of the IC chip during the batch = Open-Loop Voltage Gain 70 dB typ. 
fabrication process. = Common-Mode Rejection 

Ratio 103 dB typ. 
The CA3015L is particularly suited for applications in hybrid = Output Impedance 92 Q2 typ. 
circuits where hermetic packaging, low cost, and reliable = Input Offset Voltage 1 mV typ. 
Operation are prime considerations. = Static Power Drain at +12V 175 mW typ. 

+ 6V 30 mW typ. 

For applications of the CA3015 family of operational + 3V 7 mW typ. 
amplifiers see the companion Application Notes, |CAN-5290 = Operation over the full military temperature range: 
“Integrated Circuit Operational Amplifiers’, !CAN-5213 —55 to +125°C 
“Application of the RCA-CA3015, CA3016 Integrated Vcc 


Circuit Operational Amplifiers,’and ICAN-5015 ‘‘Application 
of the RCA-CA3008, CA3010 Integrated Circuit Operational 
Amplifiers” 


CAUTION: ALTHOUGH RCA-CA3015L is electrically 
similar to CA3015, it is not a pin-for-pin replacement. 


NON- INVERTING 
INVERTING 
INPUT 


eT) 


Q6 


METALLIZATION DOWN 


R3 
ek 5.9K 
INDEX 
LEAD 
92CS- 20381 Ris 3 
IK 
Fig. 1-1— Terminal layout for CA3015L (18 lead configura- E —e 
tion). Fig. 1-2— Schematic diagram of CA3075L 


609 


Beam Lead Devices File No. 515 
MAXIMUM RATINGS, 

ABSOLUTE-MAXIMUM VALUES. 

OPERATING TEMPERATURE RANGE ....... -55°C to +125°C SIGNAL VOLTAGE ................-----05. -—~8 V to +1 V 


STORAGE TEMPERATURE RANGE .......... -68 to +150°C 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


CHARACTERISTICS SYMBOL ons UNITS 
[mn [_ TP, 


STATIC CHARACTERISTICS: V* = +12 V, V-=-12 V 


Input Offset Voltage Sensitivity: 
Positive AViO/AVcC 0.096 mV/V 
Negative AVIO/AVEE 0.156 
’ ee — 175 
Device Dissipation PT mW 
— 500 


DYNAMIC CHARACTERISTICS: 


Open-Loop Differential Voltage Gain 
Common-Mode Rejection Ratio CMR 


Maximum Output-Voltage Swing 
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Linear Integrated Circuits 


Monolithic Silicon 


CA3018L 


The CA3018L is a beam-lead version of the RCA CA3018 
and consists of four general purpose silicon n-p-n transistors 
on a common monolithic substrate. The beam leads of this 
device are formed as an integral part of the IC chip during 
the batch fabrication process. 


Two of the four transistors are connected in the Darlington 
configuration. The substrate is connected to a separate 
terminal for maximum flexibility. 


The CA3018L is particularly suited for applications in hybrid 
circuits where hermetic packaging, low costs, and reliable 
operation are prime considerations. For applications of the 
general purpose transistors see RCA Application Note, 
ICAN-5296 ‘Application of the RCA CA3018 Integrated- 
Circuit Transistor Array’’. 


Q, Qo 


SUBSTRATE 
i Os 14 


92CS-19374 


Fig. 2-1— Schematic diagram of CA3018L 


Beam-Lead General-Purpose 
Transistor Array 


Two Isolated Transistors and a 
Darlington-Connected Transistor Pair 


FOR LOW-POWER APPLICATIONS AT FREQUENCIES FROM 
DC THROUGH THE VHF RANGE 


Applications 


= General use in signal processing systems in DC through 
VHF range 

= Custom designed differential amplifiers 

= Temperature compensated amplifiers 


Features 


Matched monolithic general purpose transistors 

heg matched +10% 

Vee matched +5 mV 

Operation from DC to 120 MHz 

Wide operating current range 

Low noise figure — 3.4 dB typical at 1 KHz 

Operation over the full military temperature range: -55 
to +125°C 


92CS-19375 
Fig. 2-2— Terminal layout for CA3018L (14-lead configura- 
tion) 
CAUTION: Although RCA-CA3018L is electrically 


similar to CA3018, it is not a pin-for-pin replacement. 
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Beam Lead Devices 


MAXIMUM RATINGS, Abso/ute-Maximum Values, at T , = 25°C 


File No. 515 


The following ratings apply for each transistor in the device: 


Temperature Range: 


Operating ........c0e0reuecunewnennucat -55 to +125°C 
COM geen tee k se ekeeeneaneewsenancs -65 to +150°C 
Collector-to-Emitter Voltage, Veco «+s ese neenenecenes 15 V 
Collector-to-Base Voltage, Vopo .---. eee eee eee eee eee 20 V 
Collector-to-Substrate Voltage, Vajg* 2... eee eee eee eee 20 V 


ELECTRICAL CHARACTERISTICS 
at Ta = 25°C 


SYMBOLS 


FOR EACH TRANSISTOR 
STATIC CHARACTERISTICS 


SPECIAL TEST CONDITIONS 


Emitter-to-Base Voltage, Vegg.. 1... ee eee eee ee eae .5V 
Collector Current, lp. ow nw ee ere exe weve winnae Ges 50 mA 
*The collector of each transistor of CA3018L is isolated from the 
substrate by an integral diode. The substrate (terminal 8) must be 
connected to the most negative point in the external circuit to 
maintain isolation between transistors and to provide for normal 
transistor action. 


UNITS 


Collector-Cutoff Current ICBO Vcp = 10V, Ip = 0 _ 0.002 | 400 | na | 


Collector-Cutoff Current ICEO VcE = 10V, |p =0 


Ic=1mA,1p=0 24 V 


Collector-to-Emitter Breakdown 


Voltage V(BR)CEO 


p= | = | 5 | a | 


Collector-to-Base Breakdown 


Emitter-to-Base Breakdown 
Voltage 


Collector-to-Substrate Breakdown 
Voltage 


Static Forward Current Transfer 


Ratio 


Collector-to-Emitter Saturation 


Saoeks 
100 
1 - 


Magnitude of Static-Beta Ratio 
VcE = 3V,1c1=!Ic2=1mMA 0.97 
(Isolated Transistors Q1 and Q?) 


Static Forward Current Transfer 
V = 3V, Ic =1mA 
Ratio Darlington Pair (Q3 and Qa) NFED CE = 3V, IC 
_ IE = 
ECE ESN te = 10mA 


Vee = 3V,lE=1mMA 


Base-to-Emitter Voltage 


Input Offset Voltage VBE1-VBE2 


Temperature Coefficient: 
Base-to-Emitter Voltage 
Darlington Pair - Q3, Qq4 


Temperature Coefficient: VBE1-VBE9 


Magnitude of Input-Offset Voltage QT 
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| VcE = 3V,IE=1mA 


Vcc = +6V, VEE = -6V, 


ICz=!Cg=1mMA 


1500 | 5400 = 

0.715 

0.800 
eed oe 


1mA 


Te ture Coefficient: |AV 
mpera lak oefficien {AVBE|. Vee=3V. le=1mA ; he 
Base-to-Emitter Voltage Q1, Q2 AT 
Base (Q3)-to-Emitter (Q4) Voltage l—F = 10mA 1.46 
- =3V 
Darlington Pair VBED(V9-1) | VCE lE=1mA 1.32 


Soe 
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Linear Integrated Circuits 


Monolithic Silicon 


CA3028AL 


Beam-Lead Differential /Cascode 
Amplifier 


FOR COMMUNICATIONS AND INDUSTRIAL EQUIPMENT AT 
FREQUENCIES FROM DC to 120 MHz 


Applications 
= RF and IF Amplifiers (Differential or Cascode) 
= DC, Audio, and Sense Amplifiers 
= Converter in the Commercial FM Band 
® Oscillator e Mixer e Limiter 
RCA CA3028AL is the beam-lead version of the CA3028A Features 


family of differential/cascode amplifiers designed for use in 
communications and industrial equipment operating at 
frequencies from dc to 120 MHz. The beam leads of this 
device are formed as an integral part of the IC chip during 
the batch fabrication process. 


The CA3028AL is particularly suited for applications in 
hybrid circuits where hermetic packaging, low cost, and 
reliable operation are prime considerations. 


For applications of the CA3028AL see the companion 
Application Note ICAN-5337 ‘Application of the RCA 
CA3028 Integrated Circuit Amplifier in the HF and VHF 
Ranges’’. 


SUBSTRATE 


92CS-19376 


= Controlled for input bias current 

= Balanced differential amplifier configuration with 
controlled constant-current source to provide unexcelled 
versatility 

Single- and dual-ended operation 

Operation from dc to 120 MHz 

Balanced-AGC capability 

Wide operating-current range 

Operation over the full military temperature range: -55 
to +125°C 


METALLIZATION DOWN 


S2CS-19377 


Fig. 3-2— Terminal layout for CA3028AL (14-lead con- 


figuration) 


CAUTION: Although RCA-CA3028AL is electrically sim- 


Fig. 3-1— Schematic diagram of CA3028AL ilar to CA3028A, it is not a pin-for-pin replacement. 
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MAXIMUM RATINGS, Abso/ute-Maximum Ratings at T 4 = 25°C 


TEMPERATURE RANGE: 


Operating. ........ 0.0 e eee eee eee eee -55°C to +125°C 
Storage occa vvaaeeneecvee nandevun -65°C to +150°C 


ELECTRICAL CHARACTERISTICS at Ta = 25°C 


LIMITS 
CHARACTERISTIC SYMBOL | SPECIAL TEST CONDITIONS | MIN. | TYP. | MAX. | UNITS 


Es CHARACTERISTICS 
a ee 
, Bias C pe —_ 
nput Bias Current i. bans a 
8 1.25 
0.85 
mermnmme fw [ow | relat. t= 
| Device Disipation 6V 24 36 54 
Device | Device Disipation a 12V 120 175 260 
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Linear Integrated Circuits 


Monolithic Silicon 


CA3039L 


SYSTEMS 


Applications 


RCA CA3039L is the beam-lead version of the CA3039 
which consists of six ultra-fast, low capacitance diodes on a 
common monolithic substrate. The beam leads of the device 
are formed as an integral part of the. IC chip during the batch 
fabrication process. 


CA3039L is particularly suited for applications in hybrid 
circuits where hermetic packaging, low cost and reliable 
operation are prime considerations. 


Five of the diodes are independently accessible, the sixth 
shares a common terminal with the substrate. 


For applications such as balanced modulators or ring 
modulators where capacitive balance is important, the 
substrate should be returned to a dc potential which is 
significantly more negative (with respect to the active diodes) 
than the peak signal applied. 


] i4@O 1 130 10 9 
D3 D2 D 
D 
D4 Ds = 
2 3 5 40 70--WRi--Os 
Ds 
SUBSTRATE 
92CS-19382 
Fig. 4-1— Schematic diagram of CA3039L 


Beam-Lead Diode Array 
6 Matched Diodes Ultra-Fast Low-Capacitance 


FOR APPLICATIONS IN COMMUNICATIONS AND SWITCHING 


Balanced modulators or demodulators 
Ring modulators 

High speed diode gates 

Analog switches 


Features 


= Excellent reverse recovery time 1 ns typ. 
= Matched monolithic construction-V matched +5 mV 


= Low diode capacitance-Cp = 0.65 pF typical at VrR=-2 


V 
= Operation over the full military temperature range: -55 
to +125°C 
METALLIZATION DOWN 
INDEX’ 
LEAD 
92CS-19375 
Fig. 4-2— Terminal layout for CA3039L (14-lead configura- 
tion) 
CAUTION: Although RCA-CA3039L is electrically 


similar to CA3039, it is not a pin-for-pin replacement. 
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MAXIMUM RATINGS, Absolute-Maximum Ratings at T , = 25°C 


Peak Inversion Voltage, PIV for: Dy-D5 «1. ee ee ee ee ee eee 5V Peak Diode-to-Substrate Voltage, Vp, 
2 ee 0.5V for D4-Dg (term. 3, 4,9, 13 or 14 to term. 7) +20,-1V 
TEMPERATURE RANGE: DC Forward Current, lp... ee ee ee ee ees 25 mA 
i ee ee eee -55 to +125°C Peak Recurrent Forward Current, lf ...-.- 2000 ee eeee 100 mA 
StOhAGE 2. nce pew da geweesgaetaw da eu Be -65 to 150°C Peak Forward Surge Current, l¢ (SOTOG) x siwacthueienees 100 mA 


ELECTRICAL CHARACTERISTICS, at T, = 25°C 


Characteristics apply for each diode unit, unless otherwise 
specified. 


LIMITS 
CHARACTERISTICS YMBOLS | SPECIAL TEST ITION Limits | 
—__onanacrenisrics | svisous PEST SOMEEESNS [in| tye. Tmax. | O'S 


S 
[= | 088 | 068 
0.73 0.78 
DC Forward Voltage Drop VF | | 0.78 | V 
C= [076 | 080 
= [281 | 0.80 


DC Reverse Breakdown Voltage 
["serenany Bode Untanacvbarae | Warm | in=toue | 0 | = | |v 
[BC Reverse (Leakage) Current | R | Va=4V_—S*| S| 0.006 | 100] nA 
‘owensry Gear unverasunwe | in| YAY | = | 002] oo | nm 
Between any Diode Unit and Substrate 
Magnitude of Diode Offset Voltage 


(Difference in DC Forward Voltage VFy- VF] IF =1mMA 
Drops of any Two Diode Units) 


DC Forward Voltage Drop for 
Anode-to-Substrate Diode (Ds) 


Diode Capacitance VR=-2V,lp=0 


Diode-to-Substrate Capacitance 
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File No. 515 


Linear Integrated Circuits 


Monolithic Silicon 


CA3045L 


Connected 


Applications 


VHF 


RCA CA3045L is a beam-lead version of the CA3045 and 
contains an array of general-purpose transistors for use in 
signal-level applications at frequencies up to more than 120 
MHz. The beam leads of this device are formed as an integral 
part of the IC chip during the batch fabrication process. 


The CA3045L is particularly suited for use in hybrid type 
construction where compactness, hermeticity, ultra- 
reliability, and low cost are prime requirements. For 
suggested applications of transistor arrays, see RCA Applica- 
tion Note, ICAN-5296 ‘‘Application of the RCA-CA3018 
Integrated-Circuit Transistor Array’; and RCA reprint 
ST-3859 ‘‘Design Ideas for RCA Linear Arrays”. 


2 3 13 14 10 7 4 
| 12 on) 8 6 5 

SUB- 

STRATE 


92CS-19384 


Fig. 5-1— Schematic diagram of CA3045L 


CAUTION: Although RCA-CA3045L is electrically 
similar to CA3045, it is not a pin-for-pin replacement. 


Beam-Lead General-Purpose 
N-P-N Transistor Array 


Three Isolated Transistors and One Differentially 


Transistor Pair. 


FOR LOW-POWER APPLICATIONS AT FREQUENCIES FROM 
DC THROUGH THE VHF RANGE 


= General use in various types of signal processing systems 
operating anywhere in the frequency range from DC to 


= Custom designed differential amplifiers 
= Temperature compensated amplifiers 


Features 


Two matched pairs of transistors: Vge matched +5 mV, 
Input offset current 2 UA max. atic = 1mA 

5 general-purpose monolithic transistors 

Operation from DC to more than 120 MHz 

Wide operating current range 

hee (each transistor) = 100 typ. at Vop = 3 V,IC¢=1 
mA 

Low-noise figure: 3.2 dB typ. at 1 kHz 

Operation over the full military temperature range: -55 
to +125°C 


METALLIZATION DOWN 


INDEX 
LEAD 


92CS-19375 


Fig. 5-2— Terminal layout for CA3045L (14-lead configura- 
tion) 
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Beam Lead Devices 


MAXIMUM RATINGS, Abso/lute-Maximum Values at Ta =25°C 


Collector-to-Emitter Voltage, VoEQ «+e rete eet ttre 15V 
Collector-to-Base Voltage, Vogo «++ s srt t rrr tee 20 V 
Collector-to-Substrate Voltage, Vcio” one Gge eh HETERO DE 20 V 
Emitter-to-Base Voltage, Vegg -- eee setter rts 5V 

50 mA 


Collector Current, lc 


ae tdvtiieueseew awe nntan tet treteeaeneceeer 


ELECTRICAL CHARACTERISTICS, at T, = 25°C 


Characteristics apply for each transistors 


CHARACTERISTICS SYMBOLS 


STATIC CHARACTERISTICS 


Emitter-to-Base Breakdown Voltage V(BR)EBO 


SPECIAL TEST CONDITIONS 


Ic = 10yuA, IE =0 


Ic =1mA, lp =0 


Collector-to-Substrate Breakdown 


File No. 515 


Temperature Range: 
Operating 
Storage 

*The collector of each transistor is isolated from the substrate by an 

integral diode. The substrate (terminal 5) must be more negative than 

all collectors to maintain isolation between transistors and to provide 
for normal transistor action. 


LIMIT. 


TYP. 


Cc 


NITS 


| 


2 


co 
7 


NO 


Collector-Cutoff Current ICBO 0.002 
Collector-Cutoff Current _ oe uA 
Static Forward Current Transfer Ratio nD ey - 
(Static Beta) VcE=3Vilc= 1mA 100 - 
Ic =10uA 54 - 
Input Offset Current for Matched Pair 
VcE = 3V, Ic =1mA 0.3 2 A 
; lE= 1mA ~ 0.715 V 
Base-to-Emitter Volt V VCE = 3V 
Magnitude of Input Offset Voltage for 0.45 V 
Differential Pair lVioy — Vi09| ™ 
Magnitude of Input Offset Voltage for 
Isolated Transistors lVio3 _ Vi04| 0.45 mV 
lViog - Vi0s| ; [¥IOg = Vi03| 
Temperature Coefficient: Vc 
Magnitude of Input-Offset Voltage AT " 
Temperature Coefficient of AVBE - 7 _ o 
Collector-to-Emitter Saturation Voltage VCES Ip=1mA,Ic=10mA | = | 0.23 | - | ov 


*See RCA DATA BULLETIN File No, 341 
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File No. 515 


Linear Integrated Circuits 


Monolithic Silicon 


CA3049L 


Beam-Lead Dual Independent 
Differential Amplifiers 


For Low-Power Applications at Frequencies up to 500 MHz 


Features 


= Power Gain 23 dB (typ.) at 200 MHz 

= Noise Figure 4.6 dB (typ.) at 200 MHz 

= Two differential amplifiers on a common substrate 

@ Independently accessible inputs and outputs 

= Full military temperature range capability— -55°C to 


+125°C 


CA3049L is the beam-lead version of the CA3049 and consists 
of two independent differential amplifiers with associated 
constant-current transistors on a common monolithic sub- 
strate. The six n-p-n transistors which comprise the amplifiers 
are general-purpose high-frequency devices which exhibit a 
value of fT in excess of 1000 MHz. These features make the 
CA3049L useful to 500 MHz. Bias and load resistors have 
been omitted to provide maximum application flexibility. 


The CA3049L is particularly suited for applications in hybrid 
circuits where hermetic packaging, low cost, and reliable 
operation are prime considerations. 


The monolithic construction of the CA3049L provides close 
electrical and thermal matching of the amplifiers. This feature 
makes this device particularly useful in dual-channel applica- 
tions where matched performance of the two channels is 
required. 


METALLIZATION DOWN 


92CS-19375 


Terminal layout for CA3049L (14-lead configura- 
tion) 


Fig. 6-1— 


Applications 


@ VHF amplifiers 

@ VHF mixers 

# Multifunction combinations — RF/Mixer/Oscillator; 
Converter/IF 

IF amplifiers (differential and/or cascode) 
Product detectors 

Doubly balanced modulators and demodulators 
Balanced quadrature detectors 

Cascade limiters 

Synchronous detectors 

Balanced mixers 

Synthesizers 

Balanced (push-pull) cascode amplifiers 

Sense amplifiers 


O13 6 


SUBSTRATE 92CS-19386 


Fig. 7-2— 


Schematic diagram of CA3049L 


CAUTION: Substrate MUST be maintained negative with 
respect to all collector terminals of this device. 


CAUTION: Although RCA-CA3049L is electrically sim- 
ilar to CA3049, it is not a pin-for-pin replacement. 
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Beam Lead Devices 


MAXIMUM RATINGS, Absolute-Maximum Values, The following ratings apply for each transistor 
at Ty = 25°C in the device: 
Collector-to-Emitter Voltage, VcEo - - be 
Collector-to-Base Voltage, Vcpo----- 20 
Temperature Range: Collector-to-Substrate Voltage, VcjoQ”*- 20 
Operating . 2.0: eccessavecweusene -55 to+125 °C Emitter-to-Base Voltage, VEgo------ 5 
StOPa06 <caceu i doewavexvvayaeewns -65 to +150 °C Collector Current, IC ......--+--05. 50 


*The collector of each transistor of the CA3049L is isolated from the 
substrate by an integral diode. The substrate (terminal 13) must be 
connected to the most negative point in the external circuit to 
maintain isolation between transistors and to provide for normal 
transistor action. 


ELECTRICAL CHARACTERISTICS, at 7, = 25°C 


Collector-to-Emitter Vv 
Breakdown Voltage (BR)CEO 
Collector-to-Base Vv 
Breakdown Voltage (BR)CBO 
Collector-to-Substrate y 
Breakdown Voltage (BR)CIO 
Emitter-to-Base Breakdown Voltage V(BR)EBO le = 10 yA, Ic =0 
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File No. 515 


Linear Integrated Circuits 


Monolithic Silicon 


CA3054L 


Beam-Lead Dual Independent 
Differential Amplifiers 


FOR LOW-POWER APPLICATIONS AT FREQUENCIES FROM 
DC TO 120 MHz 


Applications 


® Dual sense amplifiers 
Dual Schmitt triggers 

= Multifunction combinations — RF/Mixer/Oscillators; 
Converter/IF 

= IF amplifiers (differential and/or cascode) 


The RCA CA3054L is the beam-lead version of the CA3054, = Product detectors 
and consists of two independent differential amplifiers with ™ Doubly-balanced modulators and demodulators 
associated constant-current transistors on a common mono- ® Balanced quadrature detectors 
lithic substrate. The beam leads of this device are formed as @ Cascade limiters 
an integral part of the IC chip during the batch fabrication # Synchronous detectors 
process. = Pairs of balanced mixers 
= Synthesizer mixers 
The CA3054L is particularly suited for applications in hybrid = Balanced (push-pull) cascode amplifiers 
circuits where hermetic packaging, low cost, and reliable 
operation are prime considerations. Features 
= Two differential amplifiers on a common substrate 
@ Independently accessible inputs and outputs 
= Maximum input offset voltage — +5 mV 
= Operation over the full military temperature range: -55 


to +125°C 


METALLIZATiON DOWN 


92CS-19375 


O13 6 


SUBSTRATE 92CS- 19386 


Fig. 7-1— Terminal layout for CA3054L (14-lead configura- 
tion) 


Fig. 7-2— Schematic diagram of CA3054L 


CAUTION: Although RCA-CA3054L is electrically CAUTION: Substrate MUST be maintained negative with 
similar to CA3054, it is not a pin-for-pin replacement. respect to all collector terminals of this device. 
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Beam Leact Devices iced 


MAXIMUM RATINGS, Abso/ute-Maximum Values, at T, = 25°C 


The following ratings apply for each transistor in the device: 


Collector-to-Emitter Voltage, VcEO Sea Pena eee DOR SHEED 15V 
Collector-to-Base Voltage, Vo gg ----- etter terete 20 V 
Collector-to-Substrate Voltage, Vojog*---- +e seer eee 20 V 


*The collector of each transistor of the CA3054L is isolated from the 
substrate by an integral diode. The substrate must be connected to a 
voltage which is more negative than any collector voltage in order to 
maintain isolation between transistors and provide for normal 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


CHARACTERISTICS 


STATIC CHARACTERISTICS 


For Each Differential Amplifier 
Input Offset Voltage 


Input Offset Current 


Input Bias Current 


SYMBOLS TEST CONDITIONS LIMITS 
pan [rv [wa 


File No. 515 


Emitter-to-Base Voltage, VEBO ieee RDS ee eee es © eae eee 5V 
Collector Current, Vo 50 mA 
Temperature Range: 
QperetinG. aa iene sanded eees vee wend Oe -55 to +125°C 
SiQrate cca wskay vax eee ess cavws denies -65 to +150°C 


transistor action, The substrate should be maintained at signal (AC) 
ground by means of a suitable grounding capacitor, to avoid undesired 
coupling between transistors. 


UNITS 


ee a 
ea 
Pes fate m 


VcB=3V 


Quiescent Operating Current ia aol _ 'C(Qs) 1E(Q3) = 1E(Q4) = 2mA 0.98 to 
rate *" Fe(Og) 1 a 
Temperature Coefficient “5a juvee. juvee. 
Magnitude of Input-Offset Voltage AT B 
For Each Transistor ee ae ae ee 
ie 50 wA — V 
DC Forward Base-to-Emitter 1mA - 
Voltage *CB =< 3mA - . 
| 10mA _ : : 
Temperature Coefficient of Base-to- AVBE _ = O 
Emitter Voltage AT WCB Be. 1 TATE - a9 f= nes 
Collector-Cutoff Current ICBO Vcp = 3V, le =0 | — nA 
Collector-to-Emitter Breakdown Vv 7 | 7 
Voltage (BR)CEO Ic =1mA, lp =0 1 15 24 — V 
Collector-to-Base Breakdown 
= 1 IE = - 
\ateage V(BR)CBO Ic = 10uA, IE = 0 20 60 V 
| Ye aes mires ste acaviaioe maak — cies tas mCaNG ae Ri a AD epee ns Gin gar anne erase — 
| Collector-to-Substrate Breakdown 
i Ic = _ 
Voltage | V(BR)CIO C = 10uA, Ic) = 0 20 60 V 
Emitter-to-Base Breakdown a ; arene ieee | es ae ae | 
Wattage Ls V(BR)EBO lE = 10uA, IC = O 5 i * 
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File No. 515 


URGE 
Solid State 
Division 


Linear Integrated Circuits 


Monolithic Silicon 


CA3083L 


Applications 


@ Thyristor firing 


RCA-CA3083L is the beam-lead version of. the CA3083. It 
consists of a versatile array of five high-current (to 100 mA) 
n-p-n transistors on a common monolithic substrate. Inde- 
pendent connections for each transistor plus a separate 
terminal for the substrate permit maximum flexibility in 
circuit design. 


SUBSTRATE 


F Qe Q3 


92CS-22704 


Q; 
Q5 


i) © © ®©® @ 


Fig.8-1—Schematic diagram of CA3083L. 
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= Differential amplifier 


General-Purpose High-Current 
N-P-N Transistor Array 


= Signal processing and switching systems operating from DC to VHF 


= Lamp and relay driver 
= Temperature-compensated amplifier 


= See RCA Application Note, ICAN-5296 ‘‘Application of the RCA-CA3018 
Circuit Transistor Array’’ for suggested applications 


Features 


@® High Ic: 100 mA max. 
= Low VCEsat (at 50 mA): 0.4 V typ. 
= Transistor pair (O1 and Q2): 

VIO (4Vp_E): 1.2 mV typ. 

jo 0.7 uA typ. 
5 independent transistors plus separate substrate connection 
= Operation over the full military temperature range: 

—55 to +125°C 


METALLIZATION DOWN 


92CS-22705 


Fig.8-2—Terminal layout for CA3083L (16-lead configuration). 


Beam Lead Devices eee 5 No. 515 


MAXIMUM RATINGS, Absolute-Maximum Values at Ta = 25°C 


Ambient Temperature Range: 


ODGRSTOE once weds dwweed PARE SSS SONS RES EES DEKE ee KARR RR Es —55 to +125 “C 

SC): i ee ee ee eee ee ee rey a eee eee ee —65 to + 150 =“c 
The following ratings apply for each transistor in the device: 
Collector-to-Emitter Voltage (VeEQ) Stee eenehad wetnee cue aeueees ss 15 V 
Collector-to-Base Voltage (Vego) (ea ceahenseeekenene bewieaees ous 20 V 
Collector-to-Substrate Voltage (Voio)" LGmae 54 uSe ee hee Beas oe ee 20 V 
Emitter-to-Base Voltage (VeRo) (obo ERSERRKS SOOKE DESEO E OSE KEE x 5 V 
Collector Current (Io) Lb okenpene 4% nMugh-s 62 eevgan 4 ae uvaeee «ase 100 mA 
Base Current (Ip)... 11... eee eee eee eens 20 mA 


. The collector of each transistor of the CA3083 L is isolated from the substrate by an integral diode. The substrate 
must be connected to a voltage which is more negative than any collector voltage in order to maintain isolation 
between transistors and provide normal transistor action. To avoid undesired coupling between transistors, the 
substrate terminal (5) should be maintained at either DC or signal (AC) ground. A suitable bypass capacitor can 
be used to establish a signal ground. 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


CHARACTERISTICS SYMBOL TEST CONDITIONS fn ia UNITS 
Typ. 


For Each Transistor: 


Collector-to-Base 
V In = 100UA, |- = O 20 V 
Breakdown Voltage dase jte=tomate=o | foo | - |v 
Collector-to-Emitter 
V In = 1mA, lp = 0 15 24 V 
Breakdown Voltage iii oie Ficrimtg0 [as fe f | ov 


Collector-to-Substrate V = 100uA, Ip = 0, 

Breakdown Voltage (BR)CIO au ¥ 
Emitter-to-Base = _ 

Breakdown Voltage _| “(BRIEBO| 'E” VMN Ic fe elt FY 
Collector-Cutoff-Current IcEO VcE = 10V, Ip = 0 p- | - fro | na | 
Collector-Cutoff-Current IcRo Vop = 10V, le = 0 | - | -—|0 | wa | 


DC Forward-Current 
Transfer Ratio 


Base-to-Emitter Voltage 
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PS I tc 


Linear Integrated Circuits 


Monolithic Silicon 


CA3084L 


Applications 
= General use 


® Active 
transistors 


RCA CA3084L is the beam lead version of the CA3084, a 
general-purpose silicon p-n-p transistor array incorporating 
two independent transistors, a Darlington circuit, and a 
current-mirror pair with a shared diode. The beam leads of 
this device are formed as an integral part of the IC chip 
during the batch fabrication process. 


The CA3084L is particularly suited for applications in hybrid 
circuits where hermetic packaging, low cost, and reliable 
Operation are prime considerations. 


The two independent transistors in the array may may be 
used in a variety of circuit applications. The Darlington pair 
may be employed as the equivalent of a single high-beta 


transistor. The current-mirror pair is well suited for 
SUBSTRATE 
| 18 17 12 e 
QI 
15 8 
92CS-19378 


Fig. 9-1— Schematic diagram of CA3084L 


in signal 
low-power and low-frequency requirements 
Differential amplifiers 

= Temperature compensated amplifiers 

loads for differential amplifiers using n-p-n 


Beam-Lead General-Purpose 
P-N-P Transistor Array 


processing systems having 


= Complementary uses with RCA n-p-n transistor arrays 


Features 


= Matched transistor pair (Q1 and Q2) 
Vio (VBE matched): +6.0 mV max. 
I1o (at 100 WA): +0.6 uA 

= Wide operating current range 

Low noise figure — 3.2 dB typ. at 1 kHz 

= Operation over the full military temperature range: -55 
to +125°C 


constant-current applications and car also be used as the 
active loads in a differential amplifier which uses n-p-n 
transistors. 


S2CS-19372RI 
Fig. 9-2— Terminal layout for CA3084L (18-lead configura- 
tion) 
CAUTION: Although RCA-CA3084L is electrically 


similar to CA3084, it is not a pin-for-pin replacement. 
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Beam Lead Devices File No. 515. 


MAXIMUM RATINGS, Absolute-Maximum Values at Tg = 25°C 


The following ratings apply for each transistor in the device: 


Collector-to-Emitter Voltage (VoEQ) --- +e eee eee ees —40V *The base of each transistor of the CA3084L is isolated from the 
Ambient Temperature Range: substrate by an integral diode. The substrate must be connected to a 

OPGPSING 4.2 ceca ede evvad Keema enee ws -55° to +125°C voltage which is more negative than any base voltage in order to 

SIO 64k 4 ods RSE R DR HHE RESET OER Ee ER -65 to +150°C maintain isolation between transistors and provide normal transistor 
Collector-to-Base Voltage (Vc BO) ee ee ere ee ee ee —40V action. To avoid undesired coupling between transistors, the substrate 
Base-to-Substrate Voltage (Vpjg)* ..-- eee eee eee eters —40V terminal 18 should be maintained at either DC or signal (AC) ground. 
Emitter-to-Base Voltage (VeRO) TEeTCCeTICCrreLT Cr ee —40 V A suitable bypass capacitor can be used to establish a signal ground. 
Collector Current (Ig)... 1.2 eee eee ee ee ee eens —10 mA 


ELECTRICAL CHARACTERISTICS at T, = 25°C 
For Equipment Design 


For Each Transistor: mn 

Collector-Cutoff Current VcB = —10V, IE =0 

Collector-to-Emitter Breakdown Voltage | vipriceo | Ice=-100A,1p-0 | -40 | -70 | - | v_ 
Collector-to-Base Breakdown Voltage | vipr)cBo | icg=-100u4,1e=0 | -40 | -80 | - | v | 
Emitter-to-Base Breakdown Voltage | V(BR)EBO | Igg=-100ua,Ic-0 ——| -40 | -100 | - | v | 
Emitter-to-Substrate Breakdown Voltage | vipryeio | ter= 100A =f -ao | -t00 || — V 
Collector-to-Emitter Saturation Voltage IE = 1mA, Ip = 100”UA | |-0.125 | -0.25 | V 
Base-to-Emitter Voltage Ie = 100zA, VcE = -10V /-0.50 | -0.59 |-0.68 | Vv 
DC Forward-Current Transfer Ratio }15 | 40 | - | | 


For Transistors Q1 and Q2 (As a Differential Amplifier): 


Magnitude of Input Offset Voltage 


Input Offset Current 


Collector-Cutoff Current — — sso | aa 
foo [aa | 


Base-to-Emitter Voltage 


DC Forward-Current Transfer Ratio 
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File No. 515 


INGA 


Solid State 
Division 


Linear Integrated Circuits 


Monolithic Silicon 


CA3085L 


Positive Voltage Regulator 


Applications 


Shunt voltage regulator 

Current regulator 

Switching voltage regulator 

High-current voltage regulator 

Combination positive and negative voltage regulator 

Dual tracking regulator 

Operation over the full military temperature range: 
—55 to +125°C 


RCA-CA3085L is the beam-lead version of the CA3085. It 
is designed specifically for service as a voltage regulator at 
output voltages ranging from 1.8 to 26 volts at currents up = 
to 12 mA without the use of external pass transistors. How- = 
ever the CA3085L can provide voltage regulation at load cur- . 
rents greater than 100 mA with the use of suitable external 
pass transistors. The voltage regulators provide important 
features such as: frequency compensation, short-circuit pro- 


Features 

= Excellent temperature coefficient 

Input and output short-circuit protection 
Load and line regulation: 0.025% 
Adjustable output voltage 


tection, temperature-compensated reference voltage, current 
limiting, and booster input. These devices are useful in a wide 
range of applications for regulating high-current, switching, 
shunt, and positive and negative voltages. They are also appli- 
cable for current and dual-tracking regulation. 


METALLIZATION DOWN 


92CS-22707 


Caution: Although RCA-CA3085L is electrically similar to the 
CA3085, it is not a pin-for-pin replacement. 


Fig.10-1—Terminal layout for CA3085L (18-lead configuration). 


It should be noted that the CA3085L chip has eleven active 
circuit-access terminals, whereas the CA3085 Series packaged 
units have only eight access terminals. The additional termi- 
nals in the CA3085L provide greater flexibility in circuit 
applications. 


Rs UNREGULATED 
60 INPUT 


EXTERNAL 
INHIBIT 


Qi4. CURRENT 
BOOSTER 


(!) REGULATED 
OUTPUT 


CURRENT 
SENSING 


CURRENT 


RESISTANCE VALUES LIMITING 


ARE IN OHMS 92CS-22706 


Fig. 10-2—Schematic diagram of CA3085L. 
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Beam Lead Devices 


ee HE No. 515 


MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES at LP 25°C Maximum Voltage Ratings: 


Temperature Range The following chart gives the range of voltages which can be applied to 
the terminals listed vertically with respect to the terminals listed hori- 


ry 
Operating ................ —55 to +125°C zontally. For example, the voltage range between vertical Terminal No. 
Storage .. one ne aM ER EY —65 to +150°C 14 and horizontal Terminal No. 1 and 17 is +3 to —10 volts. 

Unregulated Input Voiltage......... 30 V 


MAXIMUM VOLTAGE RATINGS 


TERM- 

a 10 16 | 1&17 
PPE oe 
—— 


mM * Voltages are not normally 


applied between these 
terminals; however, vo! tages 


appearing between these 


terminals are safe, if the 
specified voltage limits 
between all other terminals 


are not exceeded. 


+30 
0 


MAXIMUM CURRENT RATINGS 


File No. 515 Beam Lead Devices 


TEST CONDITIONS 
LIMITS 


Ta= 95°C 
CHARACTERISTICS 
TYP. 


= 
> 
a 


[Unless indicated otherwise] 


SYMBOL 


Reference Voltage VREF VIN = 15V 


VIN = 30V 
Current Iquiescent 


Input Voltage Range VIN (range) - 


oe 
Se [vote cy — 
Voltage 


as 


a 
oy 


Quiescent Regulator 


7.5 


Term. No. 6 to Gnd 


Minimum Output Volmin.) [Vt iy = 30V = 
Voltage 


Input Output Voltage 
Differential 


28 


_ WwW 


NO 

op) 
© N) 
(ep) (op) —N 


V"In = 16V, V' QUT = 10V 
Rscp* = 622 


Limiting Current 120 


Load Regulation® 


lL = 1mMA, Rscp = O 
Ta = 0°C to +70°C 


A 
Line Regulation 


0.04 


© 
oO 


Equivalent Noise 
Output Voltage 


On 
i) 


Ripple Rejection 


(o>) 


Temperature Coef- 
ficient of Reference 


0.0035 


and Output Voltages 


Load Transient 
Recovery Time 
Turn On 


Turn Off 


Line Transient 
Recovery Time: 
Turn On 


Turn Off 


ca 
— 
a 
Ce ee 
a 


CO}; oO 
a ww} om 


" RSCP: Short-circuit protection resistance 


AV 
@ Load Regulation = peed: ewes X 100% 
Vout linitial) 
(AV ) 
4 Line Regulation = OUT X 100% 


[Vout(initial)! (OV in) 
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File No. 515 
Linear Integrated Circuits 


Monolithic Silicon 


CA3741L 


Beam-Lead Operational 
Amplifier 


High-Gain Operational Amplifier 
With Internal Phase Compensation 


FOR MILITARY, INDUSTRIAL AND CONSUMER APPLICATIONS 


Applications 

= Comparator = DC amplifier 

# Integrator or differentiator # Multivibrator 

= Summing amplifier = Narrow-band or band-pass filter 
RCA CA3741L is the beam-lead version of the CA3741T, Features 


general—purpose high-gain, monolithic operational amplifier 
which features internal phase compensation. In addition it = No external phase compensation required. 
provides output short-circuit protection, and_ latch-free = Open-loop voltage gain: 50,000 min. 
operation. This type also features large common mode and = Input bias current: 500 nA max. 
differential mode signal ranges and has a low offset voltage = Input offset current: 200 nA max. 
B 
- 


and nulling capability. The CA3741L consists of a differ- Input offset voltage: 5 mV max. 

ential-input amplifier with an effectively double-ended Operation over the full military temperature range: -55 
Output that drives a gain and level-shifting stage having a to +125°C 

complementary emitter-follower output. The beam leads of 

this device are formed as an integral part of the IC chip 

during the batch fabrication process. 


[ a 4 —— + ———_—+—\9——O v+ 
we Te 3 
| =] ve? 
| = 4 : 
NON- INVERTING a a 0,3 
INPUT | —_ — 
( Q; | Hos | R> : 
| | 1 30pF =~ a 
18 Fe i 
= 


INVERT- | fon 45 Kk 


| ING INPUT | 
| a | } —“Q 
°3 jp 1 C4 | | | —o n 
7 | ] ~k | | | 
4 ~ | Rp - 
bi | 75K _ 
| — ae io) Fe . 
| + = Rs “ 4 N+ t halal 
| —————— : 


| 

| | S39 K 

| |] | 

METALLIZATION DOWN | i : | te 1 Qs jan 
Qg e Qe | Rio 
, a 50 

INDEX 
LEAD 


Q Q7 Qy ; Qig 4d 

OFFSET NULL | OFFSET A D3 Q\7 

oO *—O 12 ——— 

22 NULL 

R, Rs Ro ons | Rio Rj, 

=] | 

Seana \K sons Sin 3K | 50 K 80 
| 


Fig. 9-1— Terminal layout for CA3741L (22-lead configura- pi} beens , 
tion) ALL RESISTANCE VALUES ARE IN OHMS 13 

CAUTION: Although RCA-CA3741L is electrically 

similar to CA3741T, it is not a pin-for-pin replacement. Fig. 9-2— Schematic diagram of CA3741L 
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MAXIMUM RATINGS, Absolute-Maximum Values at T, = 25°C 


DC Supply Voltage (between V* and V~ terminals) ........ 44V Voltage between Offset Null and V~ ...........20000e 40.5 V 
Differential Input Voltage 2. cee ccen caces eee ee HED +30 V Temperature Range: 

SC lneue Voltage” . cs ceca dees i canseanee ines aes +15 V OpeetG .6 cee ene eens ea0d hed FaRS% < —55 to +125°C 
Output Short-Circuit Duration® .............6-- No limitation DUPAGE os oi cess Ob OEE Re baad —65 to +150°C 


*If Supply Voltage is less than +15 volts, the Absolute Maximum Input Voltage is equal to the 
Supply Voltage. 
$Short circuit may be applied to ground or to either supply. 


ELECTRICAL CHARACTERISTICS 
For Equipment Design 


TEST CONDITIONS 
+ -= 
CHARACTERISTICS SYMBOLS AMBIENT max.) 


Input Offset Voltage V 5 <10kQ 25°C 
: : - -55 to +125°C 


Input Offset Current 


Input Bias Current 
+125°C 


w 

=) 
N N 
=) =) 
ros) © 

=] 

> 


tial 

—, 

SIFIS 
wo} oO} 9 
Henk?) 
OQ 

oO 

Ww 


= 
if 


Input Resistance 


Open-Loop Differential Voltage RL >2kQ 25°C 50,000 | 200,000] — | 
Gain AOL |vo=+10V -55 to+125°C ‘(| 25,000 — a 

Common- Mode Input Voltage . | 
Range ICR -55 to +125°C 


Common-Mode Rejection : ee 
C :Ro< 10kQ 
Ratio ad S= -55 to +125°C 


5°C 
ly Vol 
aap eee Var |Rs< 10k2 = 
Rejection Ratio -65 to 125°C 
25°C 


“ER Oo 
Output Voltage Swing - eot8 # 2 ae V 


I+ 
— 
Ww 


Supply Current 


Device Dissipation PD 
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MOS Field-Effect 
(MOS/FET) Devices 


NGAI 


Solid State 
Division 


File No. 309 


MOS Field-Effect Transistors 


N-Channel Depletion Types 


3N128 
3N143 


Applications 


® Detectors, 


RCA-3N128 and 3N143 are N-channel depletion-type silicon 
insulated-gate field-effect transistors utilizing the MOS* 
construction. The 3N128 is intended primarily for VHF 
amplifier service in military and industrial applications. It 
also is extremely well suited for use in dc and low-frequency 
amplifier applications requiring a transistor having high 
power gain, very high input impedance, and low gate leakage. 


The 3N143 is designed for use as a VHF mixer and oscillator. 
Because of their improved transfer characteristic and in- 
creased dynamic range the 3N128 and 3N143 provide 
substantially better cross-modulation performance in linear 
amplifier applications than conventional (bipolar) transistors 
and are free from diode-current loading common to junction 
type FET’s. These transistors are hermetically sealed in 
JEDEC TO-72 metal packages. 


Application data for RCA-3N128, including biasing re- 
quirements, basic circuit configurations, selection of opti- 
mum operating point, and methods for automatic gain 
control are given in RCA Application Note AN-3193, 
“Application Considerations for the RCA-3N128 VHF MOS 
Field-Effect Transistor”’. 


* Metal-Oxide -\Semiconductor. 


Silicon MOS Transistors 


For Amplifier, Mixer, & Oscillator Applications in 
Military & Industrial VHF Communications Equipment 
Operating up to 250 MHz 


= VHF amplifiers, mixers, converters and if-amplifiers in 
communication receivers. 

® High-impedance timing circuits 

oscillators, 
splitters, pulse stretchers and current limitérs 

® Electrometer amplifiers 

® Voltage-controlled attenuators 

®@ High impedance differential amplifiers 


frequency multipliers, phase 


Performance Features 


® Large dynamic range 

= Greatly reduces spurious responses in rceiver front ends 
® Permits use of vacuum-tube biasing techniques 

® Excellent thermal stability 

® Superior crossmodulation capability 


Device Features 


® Low noise figure (3N128) — 3.5 dB typ. at 200 MHz 

® High VHF amplifier gain (3N128) — 16 dB typ. at 200 MHz 

® Low input capacitance — 5.5 pF typ. 

® High transconductance — 7500 umho typ. 

® High input resistance — 1014 (2 typ. 

® High conversion gain (3N143, mixer) — 13.5 dB typ. at 
200 MHz 


Maximum Ratings, Abso/ute-Maximum Values at i, = 25° C: 
*DRAIN-TO-SOURCE VOLTAGE, VG 2 ee ee ewe ee +20 V 


*DRAIN-TO-GATE VOLTAGE, Vpg ........... +20 V 
*GATE-TO-SOURCE VOLTAGE, Vgs: 

CONTNUONSOG . . 64 ht hee ee ee ewes ae +1,-8 Vv 

PAakGG ci vk twa Saw bd oho Ree e Ee SD +15 Vv 
"DRAIN CURRENT, Ty «ce eee ea Oe 8 Hw 50 mA 
*TRANSISTOR DISSIPATION, Py: 

At Ambient up to MC wine eevee vn uname 330 mW 

Temperatures above OE 2 wa aks aos ue Derate 2.2 mW/°C 
*AMBIENT TEMPERATURE RANGE: 

Storage and Operating 1.4 sie see ee ee BH a -65 to +175°C 
*LEAD TEMPERATURE (During soldering): 

At distances not closer than 1/32 inch to 

seating surface for 10 seconds maximum ....... 265 i 


*In accordance with Jedec Registration Data Format JS9-RDF11B. 
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3N128, 3N143 


ELECTRICAL CHARACTERISTICS: (At T, = 25°C) 


Measured with Substrate Connected to Source Unless Otherwise Specified. 


Drain-to-Source Cutoff Current 


Gate-to-Source Cutoff Voltage Ve s(off)| Vps = 15 V, 


Small-Signal Short-Circuit 
Reverse Transfer Capacitance 4 


Input Admittance 
Forward Transfer Admittance 
Output Admittance 


Maximum Available Power Gain 


Insertion Power Gain (Fixed Neutralization) 
See Fig. 1 


Power Gain (Conversion 
(See Fig. 3) 


Noise Figure (See Fig. 1 & 2) 


LIMITS 
CONDITIONS 


E 
~< 
a 


2/5 
GN SS | Se 


ps =9, Ves =-8V Tp = 25°C 
ps =9, Ves =-8V Ta = 125°C 


V 
V 
Vps = LV, Ves =0 
V 


Ip(off) |Vps = 20V, Veg =-8V 


Ip =50 A - 


=) 
— | * 
an = 
on Bh 
fom) on 


[=] 
on 
pan 


Vps = IV, Ip =5mA, f = 1kHz 
ps(on) |Vps =0, Ves =0, f = 1 kHz 


Criss |Vps = 1S V, Ip =5 mA, f=0.1 to 1MHz 


oaleine 


5.5 


0.4 + J7.3 
7-J2 
0.28 + 51.8 


Common-Source Configuration 
f = 200 MHz 

Vos = 15 Volts 

Ip =5mA 


Vps = 15V,Ip = 5mA, f = 200MHz 


Vg = 15 V, Ip = 1mA, fin = 200 MHz 


Vps = 15V, Ip =5mA, f = 200MHz 


*Inaccordance with JEDEC Registration Data Format JS9-RDF-11B. 
AThree-Terminal Measurement: Source Returned to Guard Terminal. 


INPUT 100% 
502 
SEN 1 
| 4.7K 
| 
| 
| 
| 
| EXTERNAL 
SHIELD 
| eee | Ls ney Ci keene 
Q = 3NI54 


All Resistors in ohms and 1 4W 
unless othermse specified 
All Capacitors in p 


* TUBULAR CERAMIC 
* DISC CERAMIC 


> 1.5-5 pF variable air capacitor: E.F. Johnson Type 160-102 
or equivalent 


: 1-10 pF piston-type variable air capacitor: JFD Type VAM-010, 
Johanson Type 4335, or equivalent 


: 0.3-3 pF piston-type variable air capacitor: Roanwell Type 
MH- 13 or equivalent 


RFC 

HMITE TYPE ” n, 
9235 OR EQUIV.) Ly: 5 turns silver-plated 0.02” thick, 0.07"-0.08” wide copper 
ribbon. Internal diameter of winding = 0.25”: winding 
length approx. 0.65”. Tapped at 1-1/2 turns from Cy end 
of winding 


Lo: Same as Lj except winding length approx. 0.7”: no tap. 


Fig. 1 - Test circuit used to measure 200-MHz maximum 


BEGS— HERS usable power gain and noise figure for 3N128 
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3N128, 3N143 File No. 309 
(1.8 V RMS) 
230 MHz LOCAL OSC. OUTPUT 
VHF NOISE NOISE FIGURE 
SOURCE +} 200 MH2* ener METER + 50 
HP No. 343 OR AMPLIFIER ean ES HP No. 342A OR 
EQUIVALENT EQUIVALENT “enue ISuH 
INPUT 
ISH 


SUPPLY 


1S VOLT DC 
POWER 
SUPPLY 


L, = 4 Turns 1/4” dia., 3/8” long 


* SEE FIG. | FOR CIRCUIT 92CS-14891 No. 22 Bare-Tinned Wire 
Q = 3N143 i a 
92CS -14838 
Fig. 2-Noise figure measurement setup for 3N128 Fig. 3-Conversion power gain test circuit for 3N143 


Typical Characteristics for Types 3N128 and 3N143 


SOURCE AND SUBSTRATE GROUNDED PTT Ty yy ase aaoeR COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) =25°C a [| rT] | AMBIENT TEMPERATURE (Ta) = =25°C 
SESRERREEERS 
Sege0 20008 Se SG5RSne000000000505e505neR05 
s Saeeeeeeee 
= ino mia 
esHe ra) 
oa RE H 
co - 
m tw 
a x 10 
55 > 
r 4 
x J 
re all a 
s s Hare eee 
2 PERE EE EE EEE EE 
< 2 Poo 
=) az 5 Ho 
anil 
= x 
= ra) 
= 
aq 
a 
= 2 a sseeeee 
reer ttt tet os SESSE08074>-" 27.600 SERS 8 See es eee eee eee 
eet ke etoedenheleeheckoctetaadealorkenten a OLEH He aie EEE EH 
DRAIN-TO-SOURCE VOLTS (Vps) GATE-TO-SOURCE VOLTS (V6¢s) 
92CS-16090 92CS-1609! 
Fig. 4-Drain current vs. drain-to-source voltage Fig. 5-Drain current vs. gate-to-source voltage (Vgs) 


Typical Y-Parameters for Types 3N128 and 3N143 


EH COMMON-SOURCE CIRCUIT 
SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f)=!kHz 
DRAIN-TO-SOURCE VOLTS (Vps)=+!5 


H] COMMON- SOURCE CIRCUIT 

[] AMBIENT TEMPERATURE (Tg) =25°C 

H FREQUENCY (f) #1 kHz 

HF] DRAIN- TO- SOURCE VOLTS (Vo5)= +15 

H] GATE INPUT MILLIVOLTS (VG 3310 
POE eee 
GS 50050000 20555 SSS SE SES ESE EEE 


a 
Sceeeee 
ae 


MILLIMHOS 


fase: tau Seen H 
// ORES Sees 
7488 

saee8 


7) 
oO 
x 
= 
a 
= 
= 


uo 


FORWARD TRANSFER CONDUCTANCE 


FORWARD TRANSFER CONDUCTANCE (Q¢,) 


Pe Ee YT 
vat ARR BEERS SHER PERE EERE Ree 
T | nears AJ BCC ee 
O Cert AMA TTT tt 1 


GATE-TO-SOURCE VOLTS (Vgc) fe) 2 4 6 8 lo 
92CS-16092 DRAIN MILLIAMPERES (Ip) 
92CS-16093 
Fig. 6- Forward transconductance vs. gate bias voltage Fig. 7- Forward transconductance vs. drain current 
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3N128, 3N143 
Typical Y-Parameters for Types 3N128 and 3N143 


COMMON-SOURCE CIRCUIT 

SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f )= 200 MHz 

DRAIN MILLIAMPERES (Ip) = 


- COMMON-SOURCE CIRCUIT 


H SOURCE AND SUBSTRATE GROUNDED 
FH AMBIENT TEMPERATURE (Ta)=25°C 


: FREQUENCY (f )= 200 MHz 


a 
| | 
ane 


> 


INPUT CONDUCTANCE (gj) OR 
SUSCEPTANCE (bjs)— MILLIMHOS 


INPUT CONDUCTANCE (gis) OR 
SUSCEPTANCE (big) MILLIMHOS [1 


DRAIN-TO-SOURCE VOLTS (Vps) 
DRAIN MILLIAMPERES (Ip) 92CS-16094 92CS-16095 


Fig. 8-Input admittance vs. drain current Fig. 9-Input admittance vs. drain-to-source voltage 


HH COMMON-SOURCE CIRCUIT 
SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f )= 200 MHz 
cies TO-SOURCE VOLTS (Vps)= +!5 


COMMON - SOURCE CIRCUIT Re HHH 


SOURCE AND SUBSTRATE GROUNDED [77 JT | 
AMBIENT TEMPERATURE (T,)=25° 
FREQUENCY (f)=200 MHz 
DRAIN MILLIAMPERES (Ip)=5 


e 
2S 
“o x 
& sz 
— Zu4 
” came 
Ww 2 f2 PTT 
zi a Saee8 
x= a | Saee8 
oa >= case 
— 5 2 aseon 
Os Ox San58 
= “ Sen08 
° | i oan PT TTT 
Oo- “oO AC SaEaE 
ew OZ seeeesnsee gee os 
wi 2 Za Ty 
eg eo +14 
7) | 
Z2 re oS 
aq a ww 
cre nw 2 
Fao a” 
uJ SRST SESE AS BE Ww 
22 SaHteSesSeese eees titrate 25 
= [ta 
WH 
ae Cr 
ro eats e Se 
sa “It. ACE eee 
fe) 2 4 6 8 10 DRAIN-TO-SOURCE VOLTS (Vps) 
DRAIN MILLIAMPERES (Ip) 92CS-16097 
92CS-16096 


Fig. 11 -Reverse transadmittance vs. drain-to-source 
Fig. 10-Reverse transadmiftance vs. drain current voltage 


COMMON- SOURCE CIRCUIT 
SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Tag )= 25°C 
FREQUENCY (f) = 200 MHz 

H4 DRAIN MILLIAMPERES (Ip)=5 


COMMON- SOURCE CIRCUIT 

SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Tg)= 25°C 
FREQUENCY (f)=200 MHz 


OR SUSCEPTANCE (b¢g )—MILLIMHOS 
cae 


FORWARD TRANSFER CONDUCTANCE (94,) 


ee 
me 
Ww 
oa 
z2 
<= 
oO 

3 | 
ze 
(om) 
oOo~— 
WwW 
ae 
i & 
ae 
qa 
EG 
ao 
cw 
<q 

zs 
re) 

ire 


a 
H 
H 
H 
: 
H 
H 
0 2 4 6 8 10 0 5 10 15 20 
DRAIN MILLIAMPERES (Ip) DRAIN-TO-SOURCE VOLTS (Vps) —_92CS-16099 
92CS-16098 ° ° ° 
Fig. 13 - Forward transadmittance vs. drain-to-source 
Fig. 12- Forward transadmittance vs. drain current voltage 
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FREQUENCY (f) = 


Ww 
rs) 
ES 
eS 
a 
WwW 
Oo 
n 
> 
7) 
in 
On 
ae 
° 

o= 
ee 
w= 
S= 
< | 
res 
> $6 
On 
z= 
fo} 
oO 
= 
5S 
a 
= 
=) 
oO 


DRAIN MILLIAMPERES (Ip) 
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Typical Characteristics for Types 3N128 and 3N143 


COMMON -SOURCE CIRCUIT 
SOURCE AND SUBSTRATE GROUNDED 
; AMBIENT Lphyipalcicy aor 25°C 


DRAIN-TO- SOURCE. Yours (Vps)= +15 


92CS-!7000 


Fig. 14-Output admittance vs. drain current 


OPERATING CONSIDERATIONS 


The flexible leads of the 3N128 and 3N143 are usually 
soldered to the circuit elements. As in the case of any high- 
frequency semiconductor device, the tips of soldering irons 
should be grounded, and appropriate precautions should be 


taken to protect the devices against high electric fields. 


This device should not be connected into or discon- 
nected from circuits with the power on because high 


transient voltages may cause permanent danage to the device. 


TERMINAL DIAGRAM 


PWN 


- Drain 


- Source 
- Insulated Gate 
- Bulk (Substrate) 


and Case 
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BRED SEGRE SSE ESSES 
COMMON - SOURCE CIRCUIT 
| SOURCE AND SUBSTRATE GROUNDED 


N us 


MILLIMHOS 


WwW 
i=) 
z 
= 
a 
WwW 
oO 
72) 
> 
” 
Cc 
°o 
a) 
So 
Ss 
WwW 
=) 
z 
 ¢ 
Ee 
oO 
= | 
(=) 
ae 
oO 
oO 
= 
= | 
a 
Ke 
= | 
° 


5 10 
DRAIN-TO- SOURCE VOLTS (Voy) 
92CS- 17001 


Fig. 15-Output admittance vs. drain-to-source voltage 


DIMENSIONAL OUTLINE 
JEDEC TO-72 


.230/5.84 
.209\5.3! 


h— DIA: 


EN Ey 
178X452 
}-— DIA. 


-210 
170 


5.33 


0 T 
gree EE 


SEATING 
PLANE -200(I27) 
MIN 


-250 (6.35) MIN. 
NOTE 2 


050 (1.27) MAX. 


4 LEADS 
019 /.482 NOTE 2 
016 \.406 
eet e 100 (2.54) TP 
050 (1.27) TP 
NOTE 3 
45°T ox 
i554 INSULATION 


NX 


» reel 22 NOTE 4 


rari wall 
92CS-11941R2 


.046/ 1.17 
O36\.914 


Dimensions in inches and millimeters 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone 
between 0.050’(1.27 mm) and 0.250’'(6.35 mm) to the end 
of the lead a maximum diameter of 0.021''(0.533 mm) is 
held. Outside of these zones the lead diameter 
controlled. 


is not 


Note 3: Leads having a maximum diameter of 0.019’'(0.482 
mm) at a gauging plane of 0.054'(1.372 mm) + 
0.001 *’(0.025 mm) —0.000’’(0.000 mm) below seating plane 
shall be within 0.007''(0.188 mm) of their true position 
(location) relative to a maximum width of tab. 


Note 4: Measured from actual maximum diameter. 
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RC 


Solid State 


MOS Field-Effect Transistors 


Division 3N138 
oc, Arle SILICON INSULATED-GATE 
Campa Opiate Amp FIELD-EFFECT TRANSISTOR 
ee N-Channel Depletion Type 
+ excellent thermal stability For Critical Chopper Applications and © JEDEC 
+ low leskoge current: 10 pA mox. Multiplex Service up to 60 MHz: 


toslon) = 2400 typ. (Ves = OV) 
high “off” resistance — 

R, (off) = 101°C typ. 
low feedback capacitance — 

C..,, = 0.18pF typ. 
low input capacitance — 

Cis; = SpF typ. 


RCA-3N138 is a silicon, insulated-gate field- 
effect transistor of the N-channel depletion type, 
utilizing the MOS* construction. It is intended pri- 
marily for critical chopper and multiplex applica- 
tions up to 60MHz. 


The insulated gate provides a very high value of 
input resistance (1014 ohms typ.) which is relatively 
insensitive to temperature and is independent of 
gate-bias conditions (positive, negative, or zero 
bias). The 3N138 also features extremely low feed- 
through capacitance (0.18pF typ.) and zero inherent 
offset voltage. 


The 3N138 is hermetically sealed in the JEDEC 
TO-72 package and features a gate metallization that 
covers the entire source-to-drain channel. 


* Metal-Oxide-Semiconductor. 
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in Military Communications, Navigation, 
and Instrumentation Equipment 
in Industrial Instrumentation and Control Circuits 


Maximum Ratings, Absolute-Maximum Values: 


(Substrate connected to source wniess otherwise specified) 
DRAIN-TO-SOURCE 
VOLTAGE, Vps 


DRAIN-TO-SUBSTRATE 
VOLTAGE, Vps 


SOURCE-TO-SUBSTRATE 
VOLTAGE, Vsp 


DC GATE-TO-SOURCE 
VOLTAGE, Vcs 


PEAK GATE-TO-SOURCE 
VOLTAGE, Vcs 


PEAK VOLTAGE, GATE-TO-ALL 
OTHER TERMINALS: Ves, Von, 
Vacs, non-repetitive 

DRAIN CURRENT, Ip (Pulse duration 
20 ns, duty factor — O10). saa «<x 

TRANSISTOR DISSIPATION, Pr: 
At ambient temperatures up to 25°C. 
above 25°C .......ceceveceecees 

AMBIENT TEMPERATURE 
RANGE: 


+35 max. Vv 
+35, —0.3 max. V 
+35, —0.3 max. V 
+10 max. V 


~14 max. 


+45 max. V 


50 max. mA 


330 max. mW 
Derate linearly at 2.2 mW/°C 


Storage —65 to +150 a © 
Operating —65 to +125 °C 
LEAD TEMPERATURE 
(During Soldering) : 
At distances 2 1/32” to seating sur- 
face for 10 seconds max. 265 max. "C 
8-67 


1 if <a Te ee NEE |b mec 


ELECTRICAL CHARACTERISTICS, at T, = 25° C, Unless Otherwise Specified. Substrate Connected to Source. 


CHARACTERISTICS SYMBOLS TEST CONDITIONS 
Gate-Leakage Current = 7 an us = 4 uN = ae 


Vas = 0, Vps = 0, f=] KHz, Ta = 25°C 
Drain-to-Source ‘ON’ Resistance Tps(on) Ves = +10, Vps = 0, f = 1 KHz, Ta = 25°C 
Ves = 0,V Ds = 0, f= i KHz, em == 175°C 


Drain-to-Source ‘‘OFF’’ Resistance Rps(off) Vas = —10, Vos = +1 


(off) Ves = —10, Vos = +1, Ta = 25°C 
Ip Vas = —10, Vos = +1, Ta = 125°C 
Vas = —10, Vps = 0, f = 1 MHz 


Vas = —10, Vos = 0, f = 1 MHz 


Vas = +10, Vps ad 0 


* In measurements of Offset Voltage, thermocouple effects and contact potentials 
in the measurement setup may cause erroneous readings of 1 microvolt or more. 
These errors may be minimized by the use of solder having a low thermal e.m.f., 
such as Leeds & Northrup No. 107-1.0.1, or equivalent. 


OPERATING CONSIDERATIONS 


The flexible leads of the 3N138 are usually This device should not be connected into or 
soldered to the circuit elements. As in the case of disconnected from circuits with the power on be- 
any high- frequency semiconductor device, the tips of | cause high transient voltages may cause permanent 
soldering irons should be grounded, and appropriate damage to the device. 
precautions should be taken to protect the device 
against high electric fields. 
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DRAIN- TO- SOURCE STATIC RESISTANCE -OHMS 


ra) 

a 
” 
W 
ac 
Wi 
a. 
= 
= 
a 
= 
= 
2 
< 

a 

ra) 


fo) 


GATE-TO- SOURCE VOLTS (Vgs) 
92CS- 1973) 


Fig. 1 — Drain Current vs Gate-to-Source Voltage 


SUBSTRATE CONNECTED TO SOURCE 
DRAIN-TO-SOURCE VOLTS (Vps)= +! 
AMBIENT TEMPERATURE (Ta) ® 25°C 


GATE-TO-SOURCE VOLTS (v6s) 


92CS-14652RI 


Fig. 3 — Drain-to-Source Static Resistance vs 
Gate-to-Source Voltage 
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SUBSTRATE CONNECTED TO SOURCE 
AMBIENT TEMPERATURE (Ta)= 25°C 


DRAIN MICROAMPERES (Lp) 


-150 


-250 
-!20 


0 12 


-80 
DRAIN-TO-SOURCE MILLIVOLTS (Vps) 
92CS-I4653RI 


Oo 8 Oo 


Fig. 2 — Low-Level Drain Current vs 
Drain-to-Source Voltage 


FREQUENCY (f) =| kHz 
DRAIN-TO-SOURCE VOLTS=I5 
SOURCE AND SUBSTRATE GROUNDED 


o 
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Fig. 4 — 1 KHz forward transconductance vs drain current 


lO tt SOURCE-AND SUBSTRATE GROUNDED 


See 


a 

1 

ig 

w 
ean 


US 


Nios 


DRAIN MILLIAMPERES (Ip) 


188° osm 
* 608 GE88' 


i) 5 0 15 20 25 30 
DRAIN-TO -SOURCE VOLTS (Vpg) 


92CS-1972) 


Fig. 5 — Drain Current vs Drain Voltage 


DIMENSIONAL OUTLINE 
JEDEC TO-72 


eee 
-209\5.3! 


K-— DIA; 


.195/4.95 
A78\4.52 


L—DIA. 


-210 
.170 


5.33 


-030 (.762) 432 


MAX. 


SEATING 
PLANE -900(I27) 
MIN 


1 


7250 (6.35) MIN. 
NOTE 2 


050 (1.27) MAX. 


4 LEADS 
019 /.482 NOTE 2 
016 \.406 
NOTE 2 100 (2.54) T.P. 
.050(1.27) TP 
NOTE 3 
45° TP 
INSULATION 
$38(s12) K 
o36\914 048/122 
peels mare“ 


92CS-I194IR2 


Dimensions in inches and millimeters 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch diménsions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0 250" (6.35 mm) to the end of the lead a maxi- 
mum diameter of 0.021" (0.533 mm) is held. Outside of these 
zones, the lead diameter is not controlled. 

Note 3: Leads having a maximum diameter of 0.019" (0.482 mm) 
at a gauging plane of 0.054" (1.372 mm) + 0.001" (0.025 mm) 
- 0.000" (0.000 mm) below seating plane shall be within 
0.007"(0.177 mm) of their true position (location) relative to a 
maximum width of tab. 


Note 4: Measured from actual maximum diameter. 
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SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Tag )=25°C 


“a 
Pi | FURCSCOTAAE BOHN H AOA STKAER SAREE BeBe 
* JOB BEES SS88 BESS BSS SSRRST HSSSR REST BAERS SPORE ORSSH REESE Sees 


-2 ie} 2 4 6 8 10 


GATE-TO-SOURCE VOLTS (Vgg ) 
92CS-19732 


Fig. 6 — Drain Current vs Gate-to-Source Voltage 


TERMINAL DIAGRAM 


) - Drain 

2 - Source 

3 - Insulated Gate 
4 - Bulk (Substrate) 


and Case 
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RUA 


Solid State 
Division 


MOS Field-Effect Transistors 


3N139 


RCA 38N139 _ is a silicon, insulated-gate field- 
effect transistor of the N-channel depletion type, 
utilizing the MOS* construction. It is a general purpose 
transistor especially suited for audio, video, and rf 
applications, and for wide-band amplifierdesigns. The 
insulated gate provides a very high input resistance 
(1014 (© typ.) which is relatively insensitive to tempera- 
ture andis independent of gate-bias conditions (positive, 
negative, or zero bias). The 3N139 also has a high 
transconductance, a low value of input capacitance 
(3 pF typ.), and a very low feedback capacitance 
(0.19 pF typ.). 


The 3N139 is hermetically sealed in the standard 
4-lead JEDEC TO-72 package. 


Maximum Ratings, Absolute-Maximum Values: 


+35 max. V 
+35, -0.3 max. V 


DRAIN-TO-SOURCE VOLTAGE, Vps... 
DRAIN-TO-SUBSTRATE VOLTAGE, Vpp 


SOURCE-TO-SUBSTRATE 


VOLTAGE, Veiocs os se eee ees ec +35, -0.3 max. V 


DC GATE-TO-SOURCE VOLTAGE, Vgs .- +10 max. V 
PEAK GATE-TO-SOURCE VOLTAGE, VGS +14 max. V 
PEAK VOLTAGE, GATE-TO-ALL OTHER 

TERMINALS; Vcgs, VGp, VGB, non- 

TEDCHILIVG 242 cc ce che SEK HHGED +42 max. V 
DRAIN CURRENT, Ip ....-2-+-e-e00:: 50 max. mA 
TRANSISTOR DISSIPATION, Pr: 

At ambient temperatures up to 25°C..... 330 mW 

ANGUE OSC «ose cake eee nencwexes Derate linearly at 2.2 mW/°C 
AMBIENT TEMPERATURE RANGE: 

StOPARE + .04 ce ee eee He EEE OS 65tot+175 °C 

OOCTOINE cock ice Awe Oe 65 to +175 °C 
LEAD TEMPERATURE (During Soldering): 

At distance not closer than 1/32 inch to 

seating surface for 10 seconds max... 265 max. °C 


* Metal-Oxide-Semiconductor 
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SILICON MOS TRANSISTOR 


For Audio, Video, and 
RF Amplifier Applications 


in Military Communications, 
Instrumentation, & Navigation Equipment 

in Mobile and Fixed Communication 
Equipment 

in Industrial Instrumentation and 
Control Circuits 


JEDEC 
TO-72 


FEATURES 


@high input resistance 
Res = 1014 () typ. 
@ low input capacitance 
Ci... —3 pF typ. 
® low feed back| capacitance 
Crsg = 0.2 pF typ. 
@ low gate leakage current 
loss — 0-1 nA typ. 
@high drain-to-source voltage: +35 max. V 
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ELECTRICAL CHARACTERISTICS, at T, = 25° C Unless Otherwise Specified. Bulk (Substrate) Connected to Source 
TEST CONDITIONS 


DC DC DC 
FREQUENCY DRAIN-TO- GATE-TO- DRAIN LIMITS 
SYMBOLS SOURCE SOURCE CURRENT UNITS 
VOLTAGE VOLTAGE 
f 


Drain-to-Source Cutoff Current I p(off) | 
Zero-Bias Drain Current* pts fo 


Gate Reverse Current 


Gate-to-Source Cutoff Voltage Vas(off) 


Small-Signal, Short-Circuit 
Reverse- Transfer Capacitance 
(Drain-to-Gate) 


CHARACTERISTICS 


> 


on 
als 
o 


Input Resistance 


Input Capacitance 


Forward Transconductance 


—TO-SOURCE VOLTS = 
FREQUENCY =100 MHz 
SUBSTRATE GROUNDED 


DRAIN-TO-SOURCE VOLTS=15: 
DRAIN MILLIAMPERES =5 
SUBSTRATE GROUNDED 

AMBIENT TEMPERATURE (Ta ) =25°C Hh 
Warr , : 


Fab i een: 
SDGRSEPRERESEER 


(Yrs!) —mmho 


seece ase Essstiaiittoesatt oH 


ANGLE OF REVERSE 
TRANSADMIT TANCE (@rs)—DEGREES 


MAGNITUDE OF REVERSE 


ANGLE OF REVERSE 
TRANSADMIT TANCE (@,.)—DEGREES 
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< 3 oath a 
rare w il Seeneeenn 
oS a HH it yy 
ar OSH HTH ssrseses Fe A é Seaceaee 
PE ES Britta oo ERE EEE 4 
= co Coo fi cy CTT 
83 aeitH eee geueeaeeeceeaecs 
<q 
s2 Susueedseunasas H+ Ht H 

Fo a 0 5 

0 25 50 75 100 125 150 DRAIN MILLIAMPERES (Ip ) 
FREQUENCY (f) — MHz 92CS-19723 
92cS-—19725. 
Fig. 1 — Reverse Transadmittance vs Frequency Fig. 2 — Reverse Transadmittance vs Drain Current 
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FREQUENCY =100 MHz Pee eee eee 
eeees ee 


DRAIN—TO-SOURCE VOLTS =15 
DRAIN MILLIAMPERES=5 — 


wn 
uy Wd DRAIN MILLIAMPERES=5 
SUBSTRATE GROUNDED 2 te |SUBSTRATE GROUNDED 
>W 
a paeee s3Ba5 
a J, Sssesssesseeseeneersseszee 
°Se 
549 
ze 2 2 
as -l0Ot E E 
: = E E 
WwW ] | 
x | wo 2 “OD 
Ww z o om 
> 9 <q fi 2 
Fe F : g 
a = Ee = 
og i; rd 
oO be 
wt 5 a 
rT ae ral ra 
Si5 z A 
ES S g 
2a oO = 
od i= n 
aio > kb 
=z a => 
< 2 3 
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Ce) 5 10 5 20 25 
DRAIN-TO-SOURCE VOLTS (Vps) _ 
DS a FREQUENCY (f )—MHz Sites tee 
Fig. 3 — Reverse Transadmittance vs Drain-Source Voltage Fig. 4 — Input Admittance vs Frequency 


FREQUENCY (f)=|00 MHz 
DRAIN-TO-SOURCE VOLTS=I5 
SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Tg )=2 
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SUBSTRATE GROUNDED 
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Fig. 5 — Input Admittance vs Drain-Source Voltage Fig. 6 — Input Admittance vs Drain Current 
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OUTPUT CONDUCTANCE gog OR SUSCEPTANCE bo. 


0 25 50 bie aia ine i DRAIN-TO-SOURCE VOLTS (Vps) 
FREQUENCY (f) — MHz 92CS-19730 
92CS-19727 
Fig. 7 — Output Conductance vs Frequency Fig. 8 — Output Admittance vs Drain-Source Voltage 
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FREQUENCY (f)=|OOMHz 
DRAIN MILLIAMPERES =5 
SUBSTRATE GROUNDED 


FREQUENCY (f) = |OOMHz 
SUBSTRATE GROUND 
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TRANSADMIT TANCE (645)—DEGREES 


MAGNITUDE OF FORWARD 
TRANSADMITTANCE (Y¢5,)—mmho 


—_ ee 
DRAIN MILLIAMPERES (Tp) 0 - ied ” = = 
92CS-19722 DRAIN-TO-SOURCE VOLTS (Vps) 
92CS-I19717 
Fig. 9 — Output Admittance vs Drain Current Fig. 10 — Forward Transadmittance vs Drain-Source Voltage 
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Fig. 11 — Forward Transadmittance vs Drain Current Fig. 12 — Forward Transadmittance vs Frequency 
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Fig. 15 — 1 KHz forward transconductance vs drain current 


DIMENSIONAL OUTLINE 
JEDEC TO-72 


30/5.84 
a 


x(495 
178\,4.52 


—DIA: 


-210 
170 


323) 
4.3 


.030 (.762) 
MAX. 


SEATING 
PLANE -500(127) 


-250 (6.35) MIN. 
NOTE 2 


050 (1.27) MAX. 
4 LEADS 
O19 /.482 ROTE © 
016 \.406 
NOTE 2 100 (2.54) T.P. 
050 (1.27) TP. 
NOTE 3 
45° 
NSULATION 
838(si3) 048/1.22 
oe NOTE 4 


92CS-11941R2 


Dimensions in inches and millimeters 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0 250" (6.35 mm) to the end of the lead a moaxi- 
mum diameter of 0.021" (0.533 mm) is held. Outside of these 
zones, the lead diameter is not controlled. 
Note 3: Leads having amaximum diameter of 0.019" (0. 482 mm) 
at a gauging plane of 0.054" (1.372 mm) + 0.001" (0.025 mm) 
0.000" (0.000 mm) below seating plane shall be within 
0. ane" 0.177 mm) of their true position (location) relative toa 
maximum width of tab. 


Note 4: Measured from actual maximum diameter. 


Fig. 
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16 — 1 KHz forward transconductance vs gate-to-source 
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1 - Drain 
2 - Source 
3 - Insulated Gate 
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MOS Field-Effect Transistors 


N-Channel Depletion Type 


3N142 


URGE 


Solid State 
Division 


Silicon MOS Transistor 
For Industrial and Military Applications to 175 MHz 


Applications 


e RF amplifier, Mixer, and Oscillator in: 
CB and Mobile Communication Receivers 
Aircraft and Marine Receivers 
CATV and MATV Equipment 

e Industrial Control Circuits 

e Variable Attenuators 

e Current Limiters 

e Instrumentation Equipment 


e High-Ilmpedance Timing Circuits 


The-3N142 


is a_ silicon, 
transistor of the N-channel depletion type utilizing the 
MOS® construction. 


insulated-gate field-effect | Performance Features 


mw Large dynamic range 

= Enhanced signal-handling capability for low 
cross-modulation 

= Dual-polarity gate permits positive and negative 
swing without degradation of input impedance 


The-3N142 is intended primarily for use as the rf 
amplifier in FM receivers and general amplifier applica- 
tions at frequencies up to 175 MHz. 


The wide dynamic range of the 3N142 reduces cross- u Reduced spurious responses in FM receivers 


modulation effects in AM receivers and minimizes the 
generation of spurious responses in FM receivers. 


= Permits use of vacuum-tube biasing techniques 
w Excellent thermal stability for critical oscillator 
designs 


. Metal-Oxide-Semiconductor Device Features 


w High input resistance - 1000 megohms 
mw Low feedback capacitance - 0.35 pF max. 
= Low noise figure - 2.5 dB typ. 
® High useful power gain - 
neutralized - 16 dB min. at 100 MHz 


Maximum Ratings, Absolute-Maximum Values at Th = 25°C 


* DRAIN-TO-SOURCE 


VOLTAGE, Vos. «e246 bee eb as +20 V ; 
® Hermetically sealed TO - 72 metal package 
* DRAIN-TO-GATE 
VOLTAGE, VbG ss cee ice ena’ +20 \ 
* GATE-TO-SOURCE 
VOLTAGE, Vas: 
COMMRUOUS 40 0 es eee eS ww +1 to —8 V 
POGQI BO gc bee ew OC eee ~15 V 
* DRAIN CURRENT, Ip «osc wae 50 mA 
* TRANSISTOR DISSIPATION, Pr: 
At ambient fupto 25°C ...... 330 mW * LEAD TEMPERATURE 


temperatures / above 25°C Derate at 2.2mW/°C 


* AMBIENT TEMPERATURE 


RANGE: 
CtOPRRE saw e cs ckoe eee ew bes —65 to +175 °C 
Operatin@ .4 i: 66 ass He oe ewe Hs —65 to +175 "C 


648 


(During Soldering) : 


> 


At distances = 1/32” from seating 


surface for 10 seconds max. .... 265 *"C 
* In accordance with JEDEC Registration Data Format JS-9 
RDF11-B 
8-67 
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3N142 


ELECTRICAL CHARACTERISTICS: (At Ta = 25° C) 


Measured with Substrate Connected to Source Unless Otherwise Specified. 


CHARACTERISTICS 


Gate Leakage Current 


LIMITS 
SYMBOLS CONDITIONS mel 


Vps = 0, Ves =-8 V, Ta = 25° C Pett 
Vos =0, Vgs =-8 V, Ta = 125°C 
Vos =0, Vgs=+1, Ta = 25°C - | 0.0001 
Vos" 0, Moss Ta= 1 C 


ee eee 


Drain-to-Source Cutoff Current 
Gate to-Source Cutoff Voltage ae off) 


vos mV, Vos = 8 pf fp Of at 
Vos = 15 V, Ip = 502A 05] 3 | 8 


Forward Transconductance _—= Vos = 16 V.Ip=5 mA. f= ki 5000 | 7500 | 12,000 


Drain-to-Source Channel Resistance 
Small-Signal Short-Circuit 

Reverse Transfer Capacitance’ 
Small-Signal Short-Circuit Input Capacitance 


Input Admittance 
Forward Transfer Admittance 


Output Admittance 


Maximum Available Power Gain 


Maximum Usable Power Gain 


(Fixed Neutralization) 


Insertion Power Gain** 
Fixed Neutralization 


Noise Figure** 


Pos tves-O-1e | fm | - | 


Y=. I9=SaA f= orate 
Vos-15V,Ip=5mAf=O.1tolMHz] - | 55 | 


ee Configuration et e 
P= | 75-109 | 


Vps = LV 
Ip =5 mA 


Vps = 15 V, Ip = 5 mA, f = 100 MHz 


| oF | Vos = 15 V, Ip =5 mA, f = 100 MHz 


* In accordance with JEDEC Registration Data Format JS-9 RDF-11B | Three-Terminal Measurement: Source Returned to Guard Terminal 


INPUT 


SON(o 
GENERATOR 


[ee | VEXTERNAL SHIELD ~~. —™~C~CS~SN 4 
yo Te 


**See Fig. 1 


2 
002 OUTPUT 
502 LOAD 


[| __ 


Vv 
92CS-17034 


T1 N1 = 6 Turns#20 Tinned Copper Wire; %"’ 1.D. %'" Long 
Qo = 205, N1/N2 = 4.85 


T 2 N1+Nq = 6% Turns#20 Tinned Copper Wire %’’ |.D. 9/46 Long 


Fig. 7 - 
Noise Figure 


Qo = 190 N4/N2 = 1.9 N1/N3 = 12.3 N1/N4=8 


10 pF Variable Air Capacitor (Hammarlund Mac-10 or Equivalent) 
5 pF Variable Air Capacitor (Hammarlund Mac-5 or Equivalent) 
0.7-3 5F Piston-Type Variable Air Capacitor (Erie 535C or Equivalent) 


Test Set Up for 100 MHz Insertion Power Gain and 
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TYPICAL CHARACTERISTICS 


COMMON -SOURCE CIRCUIT 
| AMBIENT TEMPERATURE (Ta)=25°C saaeeeeses 
DRAIN-TO-SOURCE VOLTS (Vps)=+!5EC TT TEP TT 


Sh0Ra HO H 2 = 
2 5H4 Seat ten eee ee ee Qa 
Peet tte phe ed H 
SeseGGenue ~ 
- HH ” 
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H to 
a S 
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d 
& 2 
= = 
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2 ¢ 
= a 
2 
a a 
= ae PEC 
Be treet tt tt CPE TT 
oa GnGGSSRER0 CHRGSGGGRGeneceencee Saas 8 BS 
DRAIN-TO-SOURCE VOLTS (Vps) 92CS-16090 GATE-TO-SOURCE VOLTS (V6s) 92CS-I6091 
Fig. 2- Drain Current vs Drain-to-Source Voltage. Fig. 3 - Drain Current vs Gate-to-Source Voltage (V gs’: 


COMMON-SOURCE CIRCUIT 

SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f)=! kHz 


COMMON-SOURCE CIRCUIT HA 


|_| 
wz 
| AMBIENT TEMPERATURE (Tq) =25°C 
H FREQUENCY (f)*1 kHz 


~e 
2  '5H DRAIN- TO- SOURCE VOLTS (Vps5)=+15 Q DRAIN-TO-SOURCE Al atl 
w H] GATE INPUT MILLIVOLTS (Vg )= 10 = 
J F 
a auae 38 
e HH 25 
a 2a8 Sa as 
cS HHH 2 sere 
On ae w= Hi aa 
a4 on re seage 

ae 7) | seaes 
w= Zz HH +4 

= i feiss 
4 J ce oa oe os 

4 -o e ig 28 
a ~~ ry a 
EK - = aegas aes 

SB 4 ae 
a 8 Banus z sesee tes 
: 7] : ite 
z . asses 
o s 
ee a 
. 
HHH 
GATE -TO-SOURCE VOLTS (Veo) 92CS -16092 DRAIN MILLIAMPERES (Ip) 92CS- 16093 

Fig. 4 - Forward Transconductance vs Gate Bias Voltage. Fig. 5 - Forward Transconductance vs Drain Current. 


TYPICAL y PARAMETER CHARACTERISTICS 


= SGURCE AND SUBSTRATE. GROUNDED 
COMMON - SOURCE “CIRCUIT U ND SU UNDE 
SOURCE AND SUBSTRATE GROUNDED } AMBIENT TEMPERATURE (Ta)= 25°C 
AMBIENT TEMPERATURE (Ta)= 25°C 9 S777 FREQUENCY (f)= 100 MHz 
FREQUENCY (f)=!00 MHz | DRAIN-TO- SOURCE VOLTS (Vps)= +15 
DRAIN MILLIAMPERES (Ip)=5 
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Fig. 6 - Input Admittance vs. Drain-to-Source Voltage Fig. 7 - Input Admittance vs. Drain Current 
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3N142 


TYPICAL y PARAMETER CHARACTERISTICS (Cont'd) 


'08} COMMON-SOURCE CIRCUIT 


DRAIN-TO-SOURCE VOLTS (Vps) =415 


| 100 1000 
reeaUeey (f )—MHz 92CS-I7010 


me 
mak 
mai 
g Het 
a 2 2| DRAIN MILLIAMPERES (Ip)=5 A | 
ee ee 
4 
oe 
i ee nd 
ey es ee 
7 el el 
set | tilt | | iy ft 
oO 
cg | SAE a a A A A A 
5a ge —_| [ [Ty fT TAR 
2 2 2 2 ee 
i oT ttt | YT 
| It ane 


Fig. 8 - Input Admittance vs. Frequency 


COMMON- SOURCE CIRCUIT 

SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Tg)= 25°C 
FREQUENCY (f)= 100 MHz 

DRAIN - “T0» iceotenined VOLTS erent 


+ 


OUTPUT CONDUCTANCE ( go.) OR SUSCEPTANCE 


DRAIN MILLIAMPERES (Ip) 92CS-17008 
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COMMON- SOURCE CIRCUIT 
SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Tq)= 25°C 
FREQUENCY (t)= 100 MHz 

DRAIN =T0- SOURCE VOLTS (Vo 


oe SHInGE 
siiiitesitoss 
eae8' HH H Se8, 
eeeres eee geass 
ae 


i 


+ 
+ 


SUSCEPTANCE (b¢,) — MILLIMHOS 


FORWARD TRANSFER CONDUCTANCE (Q¢5) OR 
ie 
HH 


4 6 8 10 
DRAIN MILLIAMPERES (Ip) _92c¢s-17006 


Fig. 13 - Forward Transadmittance vs. Drain Current 


3N142 File No. 286 


TYPICAL y PARAMETER CHARACTERISTICS 
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DIMENSIONAL OUTLINE 
TO-104 


240 DIA 


ab 


050 (1.27) MAX. 
NOTE 2 


is! 
Nore3 | 24! ag os TH 


100 (2.54) 
T.P. NOTE 3 
‘yh Se 


046 (116 wi 048 v2) 
met 32) o— Oee | 7a) NOTES 


92CS-I2916R4 


DIMENSIONS IN INCHES AND MILLIMETERS 


Ncte 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050" (1.27 mm) and 0.250 "(6.35 mm) from the seating 
plane. From 0.250"(6.35 mm) to the end of the lead a maxi- 
mum diameter of 0.021"(0.533 mm) is held. Outside of these 


zones, the lead diameter is not controlled. 


Note 3: Leadshaving amaximum diameter of 0.019" (0.482 mm) 
at a gauging plane of 0.054"(1.372 mm) + 0.001" (0.025 mm) 
-0.000 "(0.000 mm) below seating plane shall be within 0.007" 


(0.177 mm) of their true position (location) relative to a maxi- 
width of tab. 


Note 4: Measured from actual maximum diameter. 


TERMINAL DIAGRAM 


LEAD 1 - DRAIN 

LEAD 2- SOURCE 

LEAD 3- INSULATED GATE 

LEAD 4- BULK (SUBSTRATE) AND CASE 
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RCSA MOS Field-Effect Transistors 


Solid State 
Division 


3N152 


Silicon MOS Transistor 


For Low-Noise RF Applications in Military & 
Industrial VHF Communications Equipment 
Operating up to 250 MHz 


RCA-3N152 is an N-channel depletion-type silicon insulated Features 
gate field-effect transistor utilizing the MOS™ construction. It 
is intended primarily for VHF amplifier applications up to 
250 MHz in military and industrial equipment. 


@ Low gate leakage current — 
loss = 0.1 pA typ. 

@ Low feedback capacitance — 

Because of its improved transfer characteristic and ex- Cy sg = 0.25 pF typ. 

ceptionally wide dynamic range, the 3N152 with the 

substrate in the reversed bias mode can provide substantially 

better cross-modulation performance in linear amplifier 


® High forward transconductance — 
9¢, = 7500 umho typ. 


applications than conventional bipolar transistors. The insu- @ High vhf power gain — 
lated gate with its extremely low reverse (leakage) current Gpg = 16 dB typ. at 200 MHz 
eliminates the problem of diode-current loading of the input ® Low vhf noise figure — 
circuit under strong input conditions, which is common to NF = 2.5 dB typ. at 200 MHz 


junction-type FET’s. These features in addition to low 
feedback capacitance permit the design of circuits providing 
superior high-frequency operation and high gain without Performance 
neutralization. The 3N152 utilizes full-gate construction and 
is hermetically sealed in a JEDEC TO-72 metal package. 


® Exceptionally good cross-modulation characteristics 


@® Large dynamic range 


® Greatly reduced spurious responses 
= Metal-Oxide-Semiconductor. 
@ Permits use of vacuum-tube biasing techniques 
Maximum Ratings, Abso/ute-Maximum Values at T 4 = 25°C: 
@ Excellent thermal stability 


%* DRAIN-TO-SOURCE VOLTAGE, Vpsg_ .......-- +20 max. V 
*DRAIN-TO-GATE VOLTAGE, Vpg_ .----------- +20 V___- @ Superior cross-modulation performance and greater 
* GATE-TO-SOURCE VOLTAGE, Vgs: dynamic range than bipolar transistors 
* CONTINUOUS (de) nei etasiscasisievevss +1, -8 max. V 
* PEAR. OG - 466 65826 0 ede de eee eee oe ee eee aa +15 max. V 
%* DRAIN CURRENT, Ip ..... eee eee eee eee 50 max. mA 
TRANSISTOR DISSIPATION: 
At ambient i HOT C ky ewe yuwesge eae 330 max. mW 
temperatures) above 25°C .............. derate at 2.2 mW/°C 
* AMBIENT TEMPERATURE RANGE: 
ClOURE: nyc ceota eda Srdsrolaweneohaaweac -65 to +175 °C 
OPeANNEs cn 000 65c nce kere che pasands cea es -65 to +175 °C 


* LEAD TEMPERATURE (During Soldering): 
At distances not closer than 1/32 inch to 
seating surface for 10 secondsmaximum ....... 265 max. °C 


*In accordance with Jedec Registration Data Format JS-9 RDF 11-B. 
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3N152 


ELECTRICAL CHARACTERISTICS, at Ty = 25°C 
Measured with Substrate Connected to Source Unless Otherwise Specified 


CHARACTERISTICS SYMBOLS CONDITIONS 


%) Gate Leakage Current 


* 


* 


% 


Drain-to- |Drain-to-Source Channel Resistance |Drain-to-Source Channel Resistance Resistance | rpslon) | Vos = 0, Veg = 0, f= 1 kHz | | 
Small-Signal Short-Circuit 
Reverse Transfer Capacitance” Cres Vos = 19 V, Ip =5 mA, f = 0.1 to 1 MHz . 


Common Source Configuration 
f = 200 MHz 0.4 + J7.3 mmho 


Ip =5mA 


* 


Small-Signal Short-Circuit Input Capacitance] Ciss 


Input Admittance 


Forward Transfer Admittance 
Output Admittance 


Ciss 
Power Gain 
Maximum Available Gain 


Insertion Power Gain (Fixed Neutralization) Sie? Nee, lye mi, BS aes 
see Fig.1 
Noise Figure (see Figs. 1 & 2) Vps = 15 V, |p = 5 mA, f = 200 MHz La 2.5 


4 Three-Terminal Measurement: Source Returned to Guard Terminal. 


* In accordance with Jedec Registration Data Format JS-9 RDF-11B. 


| 
| 
| 
| 
| C5 OUTPUT 
| 
| 
| 
| 


502 
LOAD 
Ly ale 
T 
| | 
INPUT 100" | 
502 | 
GEN. | 
me 100% | 
| 47k | 
| | 
| | 
| RFC | 
| (OHMITE TYPE | 
| EXTERNAL Z235 OR EQUIV) 
! SHIELD 
VHF NOISE NOISE FIGURE 
L—_—_—_${Ser__—_——_-L —___~~__—3{ 2 _—___ J SOURCE _ t77| 200 MHz* ot METER 
HP No. 343 OR AMPLIFIER HP No. 342A OR 
EQUIVALENT AMPLIFIER EQUIVALENT 
5mA 
+15V SUPPLY 
All Resistors in ohms and 1/4 W * TUBULAR CERAMIC 
unless otherwise specified. 
All Capacitors in pF. * DISC CERAMIC 92CS—I4892RI 15 VOLT DC 
POWER 
SUPPLY 
C1,Cg: 1.5-5 pF variable air capacitor: E. F. Johnson Type 160-102 * SEE FIG. | FOR CIRCUIT gaKen Apo) 


or equivalent 
C3: 1-10 pF piston-type variable air capacitor: JED Type 
*/AM-010, Johanson Type 4335, or equivalent 
C4,Cs5: 0.3-3 pF piston-type variable air capacitor: Roanwell Type 
MH-13 or equivalent 


Fig. 2 - Noise figure measurement setup. 


Ly: 5 turns silver-plated 0.02" thick, 0.07''-0.08" wide copper 
ribbon. Internal diameter of winding = 0.25"; winding 
length approx. 0.65’’. Tapped at 1-1/2 turns from Cz end 
of winding 


Lo: Same as Ly except winding length approx. 0.7’"; no tap 


Fig. 1 - Test circuit used to measure 200-MHz maximum 
usable power gain and noise Figure. 
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TEST SETUP AND TYPICAL CHARACTERISTICS 
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Fig. 3 - Drain Current vs Drain-to-Source Voltage. Fig. 4 - Drain Current vs Gate-to-Source Voltage . 
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Fig. 7 - Input Admittance vs Drain Current. Fig. 8 - Input Admittance vs Drain-to-Source Voltage. 
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3N152 


TYPICAL 200 MHz COMMON-SOURCE ADMITTANCE (Y) COMPONENTS 


rH COMMON-SOURCE CIRCUIT 
SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f)= 200 MHz 

i} DRAIN- TO-SOURCE VOLTS (Vps)= +15 


REVERSE TRANSFER CONDUCTANCE (grs) 
OR SUSCEPTANCE (brs) — MILLIMHOS 


DRAIN MILLIAMPERES (Ip) 
92CS-16096 


Fig. 9 - Reverse Transadmittance vs Drain Current. 
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Fig. 11 - Forward Transadmittance vs Drain Current. 
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Fig. 13 - Output Admittance vs Drain Current. 
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Fig. 10 - Reverse Transadmittance vs Drain-to-Source Voltage. 
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Fig. 12- Forward Transadmittance vs Drain-to-Source Voltage. 
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Fig. 14 - Output Admittance vs Drain-to-Source Voltage. 
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Fig. 15 - Input Admittance vs Frequency. 
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Fig. 17 - Forward Transadmittance vs Frequency. 
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COMMON-SOURCE CiRCUIT 
SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Tg) =25°C 


DRAIN-TO-SOURCE VOLTS (Vps)=+15 
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Fig. 16 - Reverse Transadmittance vs Frequency. 
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Fig. 18 - Output Admittance vs Frequency. 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone 
between 0.050’(1.27 mm) and 0.250’'(6.35 mm) to the end 
of the lead a maximum diameter of 0.021’(0.533 mm) is 
held. Outside of these zones the lead diameter is not 
controlled. 


Note 3: Leads having a maximum diameter of 0.019’'(0.482 
mm) at a gauging plane of 0.054"(1.372 mm) + 
0.001 ’’(0.025 mm) —0.000’’(0.000 mm) below seating plane 
shall be within 0.007’(0.188 mm) of their true position 
(location) relative to a maximum width of tab. 


Note 4: Measured from actual maximum diameter. 
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NGAI 


Solid State 
Division 


MOS Field-Effect Transistors 


3N153 


RCA 3N158°® is a silicon, insulated-gate field-effect 
transistor of the N-channel depletion type, utilizing the 
MOS* construction. It is intended primarily for critical 
chopper and multiplex applications up to 60 MHz. 


The insulated gate provides a very high value of 
input resistance (1019 ohms typ) which is relatively in- 
sensitive to temperature and is independent of gate-bias 
conditions (positive, negative, or zero bias). The 3N153 
also features extremely low feedback capacitance 
(0.34 pF typ) and virtually zero inherent offset voltage. 


This transistor features a Terminal Arrangement in 
which the gate and source connections are interchanged 
to provide maximum isolation between the output (drain) 
and the input (gate) terminals. Although this new basing 
configuration does not appreciably change the measured 
device feedback capacitance, it permits the use of 
external inter-terminal shields to reduce the feedback 
due to external capacitances, particularly on printed 
circuit boards. This feature makes it possible to mini- 
mize feedthrough capacitance. 


The 3N153 is hermetically sealed in the JEDEC 
TO-72 package and features a gate metallization that 
covers the entire source-to-drain channel. 


® Formerly Dev. No. TA7352 
* Metal-Oxide-Semiconductor 


Maximum Ratings, Absolute-Maximum Values: 

(Substrate connected to source unless otherwise specified) 
DRAIN-TO-SOURCE VOLTAGE, Vps... +20 max. V 
DRAIN-TO-SUBSTRATE VOLTAGE, Vpp. +20, -0.3 max. V 


SOURCE-TO-SUBSTRATE 
VOLTAGE, Vegi es cu sen iw aoe wus 


DC GATE-TO-SOURCE VOLTAGE, VGs . 


PEAK GATE-TO-SOURCE 
VOLTAGE, VG@Sse cscs an eicawnas +14 max. V 


DRAIN CURRENT, Ip 
(Pulse duration 20 ms, duty factor 
2 NITE 5 ua, caw aoe @ & den we 50 max. mA 


TRANSISTOR DISSIPATION, Pr: 
At ambient temperatures 


+20, -0.3 max. V 
416, -8 max. V 


from -65 fo #25°C .. eae ee eee 400 max. mW 

above 25°C ........005 derate linearly at 2.67 mW/°C 
AMBIENT TEMPERATURE RANGE: 

PHORSUG 6 nia ke ee Oe Oo DOG @ 4 wed -65 to +175 5 


Operating . 266 scree eb een we sue -65 to +175 °C 


LEAD TEMPERATURE 
(During soldering): 


At distance > 1/32” to seating e 
surface for 10 seconds max. ........ 265 max. ~C 
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SILICON INSULATED 
GATE FIELD-EFFECT 
TRANSISTOR 


N-Channel Depletion Type 

For Chopper and Multiplex Service 
In Communications, Navigation, 
and Instrumentation Equipment 
and in Industrial Control Circuits 


JEDEC T0-72 


APPLICATIONS 
e Choppers 
e Multiplexers 
e Servo Amplifiers 
e Computer Operational Amplifiers 
e Sampling Circuits 


e Electrometer Amplifiers 


FEATURES 
e excellent thermal stability 
e virtually zero inherent offset voltage 
e low leakage current: 50 pA max. 
@ low “‘on’’ resistance — tng(on) = 200 Q typ. 
0 Q typ. 
= 0.34 pF typ. 


e low input capacitance —C;_. = 6 pF typ. 


e high ‘‘off’’ resistance — RDs(off) = 10! 


e low feedback capacitance—C_.. 
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ELECTRICAL CHARACTERISTICS, at Ta = 25°C, Unless Otherwise Specified. Substrate Connected to Source. 


CHARACTERISTICS: SYMBOLS TEST CONDITIONS 
Vas-+6,-8V; Vps =0V: Ta = 25°C 

Gate-Leakage Current less Vee =+6-8V. Vps=0V. Ta =125°C 
Static Drain-to-Source Ipg(on) Ves =0V, Vps =0V 

‘YON’’ Resistance 
Drain-to-Source Rps (off) Vqs = -8V, Vps = +1V 10° 

“OFF” Resistance 

) 


Drain-to-Source Ip (oft Ves=-8V, Vps=t1V, Ta = 25°C 
Cutoff Current Vgs=-8V, Vps=+1V, Ta =125°C 
Small-Signal, Short-Circuit, V@s =-8V, Vps =0V, f=1 MHz 
Reverse Transfer Capacitance is Vos =15V, Ip =5 mA, f=1 MHz 
Ves =-8V, Vps =0V, f = 1 MHz 
Smal!-Signal, Drain-to-Source Cis Vps =0V, Ves =-8V, f=1 MHz 
Capacitance 


Offset Voltage Vgs = +6,-8V: Vps =0V 


Ciss 
Small-Signal, Short-Circuit, C 
Input Capacitance > 
Zero-Gate-Bias 

Forward Transconductance 


LIMITS 
Type 3N153 


<= 


F Oo 
—_— 


* In measurements of Offset Voltage, thermocouple effects and contact potentials in the measurement setup may cause erroneous readings of 
1 microvolt or more. These errors may be minimized by the use of solder having a low thermal e.m.f., such as Leeds & Northrup No.107-1.0.1, 


or equivalent. 


OPERATING CONSIDERATIONS 


The flexible leads of the 3N153 are usually soldered 
to the circuit elements. As in the case of any high-fre- 
quency semiconductor device, the tips of soldering irons 
should be grounded, and appropriate precautions should be 
taken to protect the device against high electric fields. 


This device should not be connected into or dis- 


connected from circuits with the power on because 
high transient voltages may cause permanent damage 
to the device. 


TYPICAL CHARACTERISTICS 


SUBSTRATE CONNECTED T ce CEE et ee FF FH 
D TO SOURCE 
: Sueeeeee s 
AMBIENT TEMPERATURE (Tag )=25°C Ree 4 
SHR Mee Em SEE REE RGR 
Nene a SR EES ROSES SSSESSSRESSSESRSEERSESEeeEsEES 
PPTL cle Lir rie liriietiriteriirtrtrre 
SORE 8 CESS CSS08 CORES OE OEE Bees ees eee eee eee 
SER 08 SESS CSS88 CERES BESO s Bees Sees sees Sees eee 
CO OE Ooo 
asLitittt ttt ere LE 
SOG08 SE008 S880, SSE ORERs Sees eee sees eeeee 
CO ta S80 SRGS8 SSeS eeeseseeeeeeses 
COO a3 Ceo 
SGGee 08800 .8P 25 50 SRS NSEREeS BRS ESE ee 
SG85 8880 14026P— 20 SS088 Rees eeees eee 
SEGURA REF AP 207 6S RDO Ee ROSE es Oe 
SSG00 87 4.67 4088 =- | BEE Seees eee eeeeeeeees 
SES087 4.9 2.800"  c088 CERES OSes eee eee eeees 
ise eer CO 
S888) 4.874588" --——_ eee Seeeeeeeeeees 
TA eet ttt tr SEGGGeeeReee0E8 
TTA AAT 
Lt aaa s = Se ea ee ee 
/ 


ae 
2 2” 4B G008 SOS08 SERRS BOSS e eee eee ae 
£288 CERES CERSR CERES SESE eeeee eee ae 
! pe 
QE SS BS SSE SER e 2 OR SSS FS SSR SRE ee SSeS oma 
,20 08 SES082 SERG8 BEREE CRESS eee ees sees 


5 iS 
DRAIN-TO-SOURCE VOLTS (Vps) 
92CS-14943 


Fig.1 - Drain current vs. drain-to-source voltage. 
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ea 
SUBSTRATE CONNECTED TO SOURCE HH 
AMBIENT TEMPERATURE (T,)=25°C 


2 

_ ee 

Nod +4 se 

6 ssiesess 

a e'ngeeae a Seece sesses 

WwW eeee <i 

a 

a - 

= 

az 

& 

o > PII os 

= eaee' ase 

= essen eae 

q 4 Bese as 

a oo 

= HH 7/ oe pebecss secs sees scsseceaas secsccence 
sssee sseneasecee a siissisiessesiinsstiesite sesessssesasetie 
ssnstrai Gs cir/ 7 ar cssesstsedsesssrasssssassasrarresstresestesstesers 
SeastoaMe eto dt pigosistestecseoasteesteevstteattestsnesttesat 
AS 6 sssssstssesaesest 
37-2 AMOW EEE Eee 
‘eo ¥i | 4740 a suseucueacouccucccscuacecsces Suseecueeeseusccuccussees 


-125 “15 =25 0 25 75 125 
DRAIN-TO-SOURCE MILLIVOLTS (Vps) 


92CS-14944 
Fig.2 - Low-level drain current 
vs. drain-to-source voltage. 
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LJ 
SUBSTRATE CONNECTED TO SOURCE H 
DRAIN-TO-SOURCE VOLTS (Vps)=+! 4 
AMBIENT TEMPERATURE (Ta)=25°C 4H 


SEATING 
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GATE-TO-SOURCE VOLTS (VGs) 


92CS-14945 


Fig.3 - Drain-to-source static resistance 


DIMENSIONAL OUTLINE 
JEDEC T0-72 


eee 
'209\5.3! 


t+— DIA; 


ee 
178\4.52 
}— DIA. 


(akes 


wer eee -170\4.32 


PLANE -000(l27) 
MIN 

7250 (6.35) MIN. 
NOTE 2 


4 LEADS 
019 te NOTE 2 


O16 \.406 
NOTE 2 


.050 (1.27) T.P. 
NOTE 3 


\ 
oss(1s2)--% a. esi 22 


o028\ 71! ) NOTE 4 


92CS-I1941R2 


Dimensions in inches and millimeters 


100 (2.54) T.P. 


vs. gate-to-source voltage. 


3N153 


Note 1: Dimensions in parentheses are in millimeters and are de- 
rived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone between 
0.050” (1.27 mm) and 0.250” (6.35 mm) from the seating plane. From 
0.250” (6.35 mm) to the end of the lead a maximum diameter of 


0.021” (0.533 mm) is held. 


meter is not controlled. 


Outside of these zones, the lead dia- 


Note 3: Leads having a maximum diameter of 0.019” (0.482 mm) at a 
gauging plane of 0.054” ((1.372 mm) + 0.001” (0.025 mm) - 0.000” 
(0.000 mm) below seating plane shall be within 0.007” (0.177 mm) 
of their true position (location relative to a maximum width of tab. 


Note 4: Measured from actual maximum diameter. 


050 (1.27) MAX. 
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TERMINAL DIAGRAM 


1 - Drain 
2 - Source 
3 - Insulated Gate 


4 - Bulk (Substrate) 
and Case 
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MOS Field-Effect Transistor 


N-Channel Depletion Type 


3N154 


RG 


Solid State 
Division 


Silicon MOS Transistor 


For Critical Amplifier Applications in Military & Industrial 
VHF Communications Equipment Operating up to 250 MHz 


Device Feature: 


®@ Closely controlled IDSS — 10 to 25 mA 

© Low gate leakage current — IGss = 0.1 pA typ. 

®@ Low feedback capacitance — Cys, = 0.25 pF typ. 

@ High forward transconductance — gg, = 7500 umho typ. 
® High vhf power gain — Gps = 16 dB typ. at 200 MHz 

® Low vhf noise figure — NF = 3.5 dB typ. at 200 MHz 

® Exceptionally good cross-modulation characteristics 


RCA 3N154 
insulated-gate field-effect transistor utilizing the MOS® 


is an n-channel depletion-type silicon 


construction. It is intended primarily for vhf amplifier 
applications up to 250 MHz in military and industrial 
equipment. 


Because of its improved transfer characteristic and 
exceptionally wide dynamic range, the 3N154 can provide 
substantially better crossmodulation performance in 
linear amplifier applications than conventional bipolar 
transistors. The extremely low gate leakage current 
eliminates diode-current loading of the input circuit 
under strong signal conditions, a problem which is common 
to junction-type FET’s. These features, in addition to 
low feedback capacitance, permit the design of circuits 
providing superior high-frequency operation and high gain 
without neutralization. The 3N154 utilizes full-gate 
construction and is hermetically sealed in a JEDEC 
TO-72 metal package. 


@ Metal-Oxide-Semiconductor 


Performance Features 

@ Large dynamic range 

® Greatly reduced spurious responses 

© Permits use of vacuum-tube biasing techniques 

® Excellent thermal stability 

@ Superior cross-modulation performance and greater 
dynamic range than bipolar transistors 


Maximum Ratings, Absolute-Maximum Values at T, = 25°C: . 


*DRAIN-TO-SOURCE VOLTAGE, Vpg...-- +20 V 
*DRAIN-TO-GATE VOLTAGE, Vpq....... +20 V 
*GATE-TO-SOURCE VOLTAGE, Vag: 
* CONTINUOUS (dc) .......eceeceee +1, -8 V 
* PEAK ac..... wee ee ee eee eee eee +15 Vv 
*DRAIN CURRENT, I,“ .........-000% 50 mA 
*TRANSISTOR DISSIPATION: 

At ambient \ up to 25°C .. ce we ce 330 mW 


temperatures{ above 25°C 
* AMBIENT TEMPERATURE RANGE: 
Storage 


45 to +175 °C 
65 to +175 °C 


oe ef © © © © © © © © © © © © © © © we we we ew 


ee @ © © © © © © ee © © ee oe © ew © 


Operating 
LEAD TEMPERATURE (During Soldering): 


At distances not closer than 1/32 inch to 


seating surface for 10 seconds maximum . 265 “C 


In accordance with JEDEC Registration Data Format JS9-RDF-11B 


“Pulsed: 
Pulse duration < 20 ms 
Duty factor < 0.15 
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3N154 


ELECTRICAL CHARACTERISTICS: (At Ta = 25° C) 


Measured with Substrate Connected to Source Unless Otherwise Specified. 


CHARACTERISTICS SYMBOLS CONDITIONS 


3N154 


Min. | Typ. 


UNITS 
Max. 
nA 


Vps = 0, Veg =-8 V, Ta = 25° C 0.05 
Vps =0, Ves =-8 V, Ta = 125°C 5 
*| Gate Leakage Current Vos = 0), Vee =+] Th, 259 C 0. i 


Vos = 0, Ves = +1, Ta = 125°C 


lo) | vos wv. voss8v | tual 
S07 [vos=5¥ip=saa [os | a 
" 


Crss Vps = 15 V, Ip =5 mA, f =0.1 to 1 MHz os, 0.25 | 0.35 


Ciss Vos = 15 V, Ip =5 mA, f =0.1 to 1 MHz 
Common Source Configuration 
f = 200 MHz, 
Vps = 15V, 
In =5mA 


x | Zero-Bias Drain Current 


Drain-to-Source Cutoff Current 


wr 
~ 


<= 
Gy 


* 


Gate-to-Source Cutoff Voltage 
Forward Transsconductance 


Drain-to-Source Channel Resistance 


Small-Signal Short-Circuit 
Reverse Transfer Capacitance 


Small-Signal Short-Circuit Input Capacitance 4 


ions) 
A 
= 


— 
oO 
— 


% 


Input Admittance 


Forward Transfer Admittance 


<j|_-< 
an |” 


Output Admittance S 


MAG 


< 
oO 


Maximum Available Power Gain 


Insertion Power Gain (Fixed Neutralization) Gps 
(see Fig. 1) 


NF 


* 


Noise Figure (see Figs.] & 2) 


* In Accordance with JEDEC Registration Data Format JS-9 RDF-11B 
4 Three-Terminal Measurement: Source Returned to Guard Terminal 


50 
LOAD Cy, Cy: 1.5-5 pF variable air capacitor: E.F. Johnson Type 160-102 
or equivalent 


C3: 1-10 pF piston-type variable air capacitor: JFD Type VAM-010, 


INPUT 100% Johanson Type 4335, or equivalent 
502 
al Cy, C,: 0.33 pF piston-type variable air capacitor: Roanwell Type 
= MH-13 or equivalent 
| 47K 
| 
| Q = 3N154 
| 
| ry 9235 OR EQUIV) Ly: 5 turns silver-plated 0.02” thick, 0.07"-0.08” wide copper 
| SHIELD ribbon. Internal diameter of winding = 0.25”: winding 
i length approx. 0.65”. Tapped at 1-1/2 turns from C1 end 
—--—-~{{)/---— -—-—-t —----—--IFG- of winding 
Lo: Same as L, except winding length approx. 0.7”; no tap. 
Q = 3N154 
O +15V 
aU tepersiots ine oe * TUBULAR CERAMIC Fig. 1 - Test circuit used to measure 200-MHz maximum 
uniess ofhermse specitied. v - - 
All Copocitors in pF DISC CERAMIC 92CS—14892RI usable power gain and noise figure 
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TEST SETUP AND TYPICAL CHARACTERISTICS 


SSUic NSGSEETUTE Ceocaoe EEE 

A SEER SEDES SeSas Bee 
NE ee ee ee ee BERG GSRER 
rT TTT TTT ee eee 
SERSREREREBEER 
aEeee +t tt 


VHF NOISE NOISE FIGURE 
SOURCE 200 MHz* ge METER 
HP No. 343 OR AMPLIFIER HP No. 342A OR 
EQUIVALENT AMPLIFIER EQUIVALENT 


SUPPLY 


15 VOLT DC 
POWER 
SUPPLY 


* SEE FIG. | FOR CIRCUIT 92CS-!1489) 


DRAIN-TO-SOURCE VOLTS (Vps) 


92CS-16090 
Fig. 2 - Noise figure measurement setup Fig. 3 - Drain current vs drain-to-source voltage 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) =25°C 
DRAIN-TO-SOURCE VOLTS (Vps)* 


AMBIENT TEMPERATURE (Tg) =25°C 


FREQUENCY (f)=1 kHz 
DRAIN- TO- SOURCE ae (Vps)= a 


COMMON-SOURCE CIRCUIT HHH CeCe 
Poo 


a 
2 
a 


3 


ae B= 
ener ar —— 
Bp eF c- 
O77 
AA 


—MILLIMHOS 


a 


c) 
H 
— 
” 
Ww 
ac 
ry) 
a. 
= 
< 
= 
= 
= 
= 
< 
a 
a 


a 


w 
< 

a 
wW 
oO 
q 
lon 
Oo 
D> 
a 
4 
oO 
oO 
a 
WwW 
re 
7) 
= 
<q 
ac 
e 
(a) 
ax 
<a 
= 
a 
[e) 
re 


GATE-TO-SOURCE VOLTS (V6s) GATE -TO-SOURCE VOLTS (Vgc) 


92CS-I6091 92CS-16092 


Fig. 4 - Drain current vs gate-to-source voltage Fig. 5 - Forward transconductance vs gate-to-source voltage 


1 COMMON-SOURCE CIRCUIT seacceeee COMMON-SOURCE CIRCUIT 

H SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f )= 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps)= +!5 


MILLIMHOS 


FORWARD TRANSFER CONDUCTANCE 


oO 
S= 
~= 
a4 
oa 
~=s 
WwW 

° | 
ao 
Pn 
Fa 
= 
QO WwW 
zO 
82 
all = 
ea 
D>w 
ao 
zo 
— > 
7) 


0 2 4 6 8 fe) i) 2 4 6 8 10 12 
‘DRAIN MILLIAMPERES (Ip) dene sacoies DRAIN MILLIAMPERES (Ip) 
92CS-16094 
Fig. 6 - Forward transconductance vs drain current Fig. 7 - Input admittance vs drain current 
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TYPICAL 200 MHz COMMON-SOURCE ADMITTANCE (Y) COMPONENTS 


tt] COMMON-SOURCE CIRCUIT 
SOURCE AND SUBSTRATE GROUNDED 
Ht AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f )= 200 MHz 

H DRAIN-TO-SOURCE VOLTS (Vps)=+!5 


COMMON-SOURCE CIRCUIT 
SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f )= 200 MHz 

DRAIN MILLIAMPERES tt =5 


Os 


9Grs ISNEGLIGIBLE AT THIS FREQUENCY 


INPUT CONDUCTANCE (gj,) OR 


REVERSE TRANSFER CONDUCTANCE (grs) 


2) 
Oo 
a 
= 
a | 
= 
= 
1 
” 
- 
£ 
WW 
2 -O.14 
E 
a 
lJ 
oO 
2] 
=) 
” 
eg 
o 


SUSCEPTANCE (bijs)—MI 


0 5 10 1S Sesseeeeeeccccecccuses 
DRAIN-TO-SOURCE VOLTS (Vps) : 0 2 4 6 10 
sisi Nmeicias DRAIN MILLIAMPERES (Ip) ecnacmanh 
Fig. 8 - Input admittance vs drain-to-source voltage Fig. 9 - Reverse transadmittance vs drain current 


COMMON -SOURCE CIRCUIT ; 
SOURCE AND SUBSTRATE GROUNDED | 


SSS ans Seat SG ase SEGRE 


= AMBIENT TEMPERATURE (T,)=25° EST] 
- FREQUENCY (f)=200 MHz Serriiees 
Zo DRAIN MILLIAMPERES (Ip)=5 w Cat 
wi = o jseese 
1S) 2 p esses 
4 2 SES : sttessssess 
ts saan aan = HHH seecensccccccsecscnsscceuccsss 
a | TTT TTT rs el = Ht ~COMMON- SOURCE CIRCUIT 
Z— Ott | ses SOURCE AND SUBSTRATE GROUNDED 
Se Bales Genes seeeesesssseens saE8 I ° 
= SPER Ree ee eal + F ++ FREQUENCY (f)=200 MHz | 
OF iad SESEE SSSR8 SSR eee sassas= ——= = sen DRAIN -TO- SOURCE VOLTS (Vipg!* +15 
LO S008 S008 SRRE8 ESS? —_ on seeeeeeeeeeeeen eee es Pannen tence 
oz Bee". ee | | res eeLee eoseseneeseesescecsGseaesenes 
ae z ose 
ramet Pas 
FE uy a 
wn WwW 
n> ro) 
aw e 
er 2 ec 
oO 


+ 
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FORWARD TRANSFER CONDUCTANCE (g,,) 


aaa een eT 

ptt ee pepe pe 
SERARERERS EASE Eee pooh 

-1.0 REREE Ce tH 


PEE 
) 5 10 20 
DRAIN-TO-SOURCE VOLTS iin re) 2 4 6 8 10 
92CS-16097 DRAIN MILLIAMPERES (Ip) 
92CS-16098 
Fig. 10 - Reverse transadmittance vs drain-to-source voltage Fig. 11 - Forward transadmittance vs drain current 


COMMON- SOURCE CIRCUIT 
SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Ta )= 25°C 
FREQUENCY (f) = 200 MHz 
ea MILLIAMPERES (Ip)=5 

eo 


COMMON -SOURCE CIRCUIT 

SOURCE AND SUBSTRATE GROUNDED 
AMBIENT TEMPERATURE (Ta )=25°C 
FREQUENCY (ft) =200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps)= +15 


N 


2) 
oO 
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4 3s 
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“o 
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OR SUSCEPTANCE (b¢g )—MILLIMHOS 
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[J CEEEEE CECE LEE EEL) Beetcan 
° 5 10 15 20 ) 2 4 6 8 10 
DRAIN-TO-SOURCE VOLTS (Vps) DRAIN MILLIAMPERES (Ip) 
92CS-16099 92CS-17000 
Fig. 12 - Forward transadmittance vs drain-to-source- voltage Fig. 13 - Output admittance vs drain current 
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TYPICAL ADMITTANCE CHARACTERISTICS (cont'd) 


OUTPUT CONDUCTANCE (g,.) OR SUSCEPTANCE 


COMMON - SOURCE CIRCUIT Ho 
SOURCE AND SUBSTRATE GROUNDED TT TTT 
AMBIENT TEMPERATURE (T,)= 25° 
FREQUENCY (f) =200 MHz 

DRAIN MILLIAMPERES re 5 


5 
a 
C] 
a 
a 
a 
a 
a 
ie 
aa CI 
o COO 
o CIN 
=z COOP 
= COT 
= ett 
3 SOOO oee---on8 
SEER eee ees 
= COW 
Seen 68 
PA 
e COON SSGRGRGRE 
2 EO 
= Po Saeeeeeen 


SREGE SE SR ESRC SEe ScnseseaS05n6 


5 10 
DRAIN-TO-SOURCE VOLTS (Vog) 


20 


92CS- 17001 


Fig. 14 - Output admittance vs drain-to-source voltage 


TERMINAL DIAGRAM 


1 - Drain 
2 - Source 
3 - Insulated Gate 


4 - Bulk (Substrate) 
and Case 


OPERATING CONSIDERATIONS 


The flexible leads of the 3N154 are usually soldered 
to the circuit elements. As in the case of any high- 
frequency semiconductor device, the tips of soldering 
irons should be grounded, and appropriate precautions 
should be taken to protect the devices against high 
electric fields. 


This device should not be connected into or disconnected 
from circuits with the power on because high transient 
voltages may cause permanent damage to the device. 


DIMENSIONAL OUTLINE 
JEDEC TO-72 ee 
209\5.31 
r oevacsy | 
bcees 
178\4.5 
aoa 
.030 ses -210 (5.33 
MAX. | 170 \4.32 
to 


ao 
PLANE -DOO(I27) | 
MIN 


SEATING 
| | 250 (6.35) MIN. 
\ | NOTE 2 


= LL 
£beee 050 (1.27) MAX. 


O19 / 482 
O16 ( 406 
NOTE 2 100 (254) T.P 


.050 (1.27) TP 
NOTE 3 


egal: ty 4 
036\914 aN. _ 048 ie 
eea7n fs MOTE 4 


92CS -1194iIR2 


Dimensions in inches and millimeters 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0 250" (6.35 mm) to the end of the lead a maxi- 
mum diameter of 0.021" (0.533 mm) is held. Outside of these 
zones, the lead diameter is not controlled. 

Note 3: Leads havinga maximum diameter of 0.019" (0.482 mm) 
at a gauging plane of 0.054" (1.372 mm) + 0.001" (0.025 mm) 
- 0.000" (0.000 mm) below seating plane shall be within 
0.007"(0.177 mm) of their true position (location) relative toa 
maximum width of tab. 


Note 4: Measured from actual maximum diameter. 
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NGAI 


Solid State 
Division 


MOS Field-Effect Transistors 


3N140 
3N141 


RCA-3N140 and 3N141* are n-channel silicon, depletion 
type, dual insulated-gate, field-effect transistors util- 
izing the MOS** construction. 
characteristics for rf-amplifier and mixer applications at 
frequencies up to 300 MHz. These transistors feature a 
series arrangement of two separate channels, each 
channel having an independent control gate. 


They have exceptional 


The 3N140, used in a common-source configuration in 
which gate No.2 is ac grounded, reduces oscillator feed- 
through to the antenna thereby minimizing oscillator 
radiation. The 3N141 provides excellent isolation be- 
tween the oscillator and rf signals because each of the 
two Signal frequencies being mixed has its own control 
element. 


The mixing function performed by the 3N141 is unique in 
that the signal applied to gate No.2 is used to modulate 
the input-gate (gate No.1) transfer characteristic. This 
technique is superior to conventional ‘‘square law’’ 
mixing, which can only be accomplished in the non- 
linear region of the device transfer characteristic. 


The use of the 3N141 as described provides high useful 
conversion gains at all vhf frequencies, and the reduc- 
tion in spurious responses is substantial and easily 
obtainable in simple circuits. 


The 3N140 and 3N141 are hermetically sealed in metal 
JEDEC TO-72 packages. 


* Formerly Dev. Nos. TA2644 and TA7274, respectively. 


** Metal-Oxide-Semiconductor. 


Maximum Ratings, Absolute-Maximum Values, at T, = 25°C 


DRAIN-TO-SOURCE VOLTAGE, Vps. .- 0 to +20 Vv 
GATE No. 1-TO-SOURCE VOLTAGE, Vais: 

Continuous (d@) 20.662 caw ew tnwe -8 to +1 Vv 

Peak @C sci ta vaca cnc ke ve a -8 to +20 Vv 
GATE No.2-TO-SOURCE VOLTAGE, Vqps: 

Continmous €d¢) 25.4 caes x eae & wo -8 to 40% 0f Vps V 

Peak 46 sme tdakweee vane do @ -8 to +20 V 
DRAIN-TO-GATE VOLTAGE, 

Vpa1 OR VG? ccc ce ee wee es +20 V 
DRAIN CURRENT, Ip 

(Pulsed): Pulse duration < 20 ms, 

duty factor < OLD. « *« ee a ee ee eo 50 mA 
TRANSISTOR DISSIPATION, Py: 

At ambient up fo OSC. kaw ees 400 mW 

temperatures above 25°C ....... derate linearly at 


2.67 mW/°C 
AMBIENT TEMPERATURE RANGE: 


Storage and Operating .......... 
LEAD TEMPERATURE (During soldering): 


At distances > 1/32 inch from 
seating surface for 10 seconds max. . 265 =“ 


-65 to +175 °C 


SILICON DUAL INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


N-Channel Depletion Types 


For Military and Industrial 


Amplifier and Mixer Applications 
Up to 300 MHz 


APPLICATIONS 


JEDEC TO-72 


e RF amplifier and mixer in military and industrial 
communications equipment 


@ aircraft and marine vehicular receivers 
e CATV and MATV equipment 


e telemetry and multiplex equipment 


PERFORMANCE FEATURES 


e wide dynamic range permits large-signal handling 
before overload 


e dual-gate permits simplified age circuitry 

e virtually no agc power required 

e greatly reduces spurious responses in fm receivers 
@ permits use of vacuum-tube biasing techniques 

e excellent thermal stability 


® superior cross-modulation performance and greater 
dynamic range than bipolar or single-gate FET’s 


DEVICE FEATURES 


e low gate leakage currents - - 


IG1ss & IG2SS = 1nA max. at TA = 25°C 


e high forward transconductance - - 


g¢, = 6000 umho min. 


e high unneutralized RF power gain - - 


Gs = 16 dB min. at 200 MHz 


e low VHF noise figure - - 4.5 dB max. at 200 MHz 
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3N140, 3N141 


ELECTRICAL CHARACTERISTICS, at TA = 25°C Unless Otherwise Specified. Common-Source Circuit. 


LIMITS 
SYMBOLS 


TEST CONDITIONS 


CHARACTERISTICS 


TYPE 3N140 TYPE 3N141 UNITS 
RF AMPLIFIER MIXER 


= A 
Gate No.2-to-Source Cutoff Voltage Vgas(off) | Ip = 200 » 


ae = -20V, Vans = 0 
Vos = 0, Ta = 25°C 


= = A 
Gate No.1-to-Source Cutoff Voltage Veisloff .. ca _ Tepaf fale 
= + 


Igiss ee VNG2g ° ' 


Gate No.1 Leakage Current 
Vos = =0,Tg= 25 0 


Veis = -20V, ie 
Vos = 0, Ta = 125°C 


Vos = =0, Ta = 25°C 


Vaos = +1V A 
Ioosg_ | YG2S ° Bhiks 
"geo "oie <8 Tn =e 


VGas = -20V, Vag = 0 0.2 0.2 pA 


Gate No.2 Leakage Current 


- =0, Ta = 125°C 


i le 
Forward Transconductance = +14V, Ip = 10 mA 6000 10000 | 18000 | 6000 10000 | 18000 | umho 
(Gate No.1 to Drain) = +4V, f = 1 kHz 
Cutoff Forward Transconductance 2, (off) 0 = +14V, Veis = 0.5V umho 
(Gate No.1 to Drain) = -2V,f = 1 kHz 
Small-Signal, Short-Circuit = +13V, Ip = 10 mA 5 
Input Capacitance® ‘ae = +4V, f = 1MHz 


Small-Signal, Short-Circuit Reverse 
Transfer vapecitanee (Drain to 
Gate No.1)4 


Small-Signal Short-Circuit a Vos = +13V, Ip = 10 mA 2.2 22 oF 
Output Capacitance epys = +4V, f = 1MHz 


Vos = = +13V, in = = 10 mA 


Ciss _ 
Vgas = +4V, f = 1 MHz 


Power Gain (See Fig.1 Vop = t15V, Rg = 2702 
for Measurement Circuit) Sps f = 200 MHz, Rg = 50!) 


Vop = +15V, Rg = 12012, 
Conversion Power Gain C 7 fin = 200 MHz, fout = 30 MHz 13 17 
(See Fig.2 for Measurement Circuit) P Oscillator injection voltage® 
= 2.5 V (rms) 
Measured Noise Figure NE Vop = t15V, Rg = 27002 3.5 
(See Fig.1 for Measurement Circuit) f = 200 MHz, Rg = 5012 


*Pusle test: Pulse duration < 20 ms, duty factor < 0.15. “ Three-Terminal Measurement with Gate No.2 and Source Returned to 
" Guard Terminal. 


® Measured from gate No.2 to source. 


. Capacitance between Gate No.1 and all other terminals. 
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crc -_ 


| Q = 3N140, 


C4 output 


0.3=5 


| 

| | Cy = 
| Y Disc ceramic. 

| * Tubular ceramic. 


# Ferrite bead (1/2 used); Indiana General No.H1742C-(A-147), 
F-1157-1-H 


| ri 
INPUT 1907 


7 

| 

| 

| All resistors in ohms 
| All capacitors in pF 
| 

| 

| 

| 

| 


EXTERNAL 
SHIELD 
ieee 


ia 


Ci, Co: 1.5-5 pF variable air capacitor: E.F. Johnson Type 160-102 


RFC 
(OHMITE TYPE : 
or equivalent. 


2235 OR EQUIV.) 
C2: 1-10 pF piston-type variable air capacitor: JFD Type VAM- 


se a se ee he J 010, Johanson Type 4335, or equivalent... 
Cy: 0.3-3 pF piston-type variable air capacitor: Roanwell Type 
MH-13 or equivalent. 
36K 
Ly: 5 turns silver-plated 0.02" thick, 0.07 "0.08" wide copper 
Non ribbon. Internal diameter of winding = 0.25". winding 
I5V length approx. 0.65" Tapped at 1-1/2 turns from Cy endof 
AGC winding. 
1K O (NES) Lo: Same as L t winding | h i de: 
— 2: 1 except winding length approx. 0./ °} no tap. 


—s 92CS-15059RI 


Fig.1 - 200 MHz power gain and noise figure test circuit 
for type 3N140. 


Q = 3N141, 


’ Disc ceramic. 


ne: * Tubular ceramic. 
All resistors in ohms 
30 MHz All capacitors in pF 


Co 5.6* 
INPUT 41000 Le C,, C5: 1.5-5 pF variable air capacitor: E.F. Johnson Type 160-102 
“o—4 f as ve or equivalent. 
1007 et C4: 1-10 pF piston-type variable air capacitor: JFD Type VAM- 


Cy: 0.3-3 pF piston-type variable air capacitor: Roanwell Type 
MH-13 or equivalent. 


Ly: 5 turns silver-plated 0.02" thick, 0.07 "0.08" wide copper 
ribbon. Internal diameter of winding = 0.25"; winding 
length approx. 0.65" Tapped at 1-1/2 turns from Cy endof 
winding. 


7 
| 
| 
| é 
[ SvELe | . 010, Johanson Type 4335, or equivalent. 
| 
| 
| 
| 
| 


pee ad 
TS 
iS 
| 
i: 
8 4 
ike) 
| 
| 
| 
| 
| 
= 


= Lo: Ohmite Z-144 RF choke or equivalent. 
Lg: J.W. Miller Co. #4580 0.1 wH RF choke or equivalent. 


270 K (A) To*3mA 
. Note: If 50{2 meter is used in place of sweep detector, a low pass 
‘3 filter must be provided to eliminate local oscillator voltage 
+ISV from load. 
92CS- 15108 


Fig.2 - Conversion power gain test circuit 


for type 3N141. 


OPERATIMG CONSIDERATIONS 


The flexible leads of the 3N140 and 3N141 are usually high electric fields. 

soldered to the circuit elements. As in the case of any These devices should not be connected into or discon- 
high-frequency semiconductor device, the tips of sol- nected from circuits with the power on because high 
dering irons should be grounded, and appropriate pre- transient voltages may cause permanent damage to the 
cautions should be taken to protect the devices against devices. 
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TYPICAL CHARACTERISTICS FOR TYPES 3N140, 3N141 


COMMON—SOURCE CIRCUIT, GATE No.! INPUT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps)=/3 

GATE No.2-TO-SOURCE VOLTS (Vg25)=4 
GATE No.|-TO-SOURCE VOLTS (VGis) VARIED 


COMMON-SOURCE CIRCUIT, GATE No.! INPUT Secsceususeeseseeccesnsuseacs 
- AMBIENT TEMPERATURE (Ta) = 25°C 

FREQUENCY (f)= 200 MHz 

DRAIN-TO-SOURCE VOLTS (Vps)=I3 
1 GATE No.!- VOLTAGE (V6Is) IS ADJUSTED 

FOR I1p=8mA WHEN VG2s5 =4V 
t. GATE No 2 AT AC- —GROUND POTENTIAL 
Beasee: 
iccracesaneis iat tat attest 


geszabuaed sassssestasetasesrastusszzs 


o 
aol 
I ase etic Biri a @ 
= eee | 
ee 
Ce eoneedReaaeE z= 
3 PS - . te 
. aesestesesss « Seistsestecsssesss af 
w CM ieszaiitesssseesseeosiensvasttasste 
ro) ue ones seaed seaaasanaasaaaas 
é Ww Sina secsesers th 
poes ceeus sence ecscscecsecesssesscscescs 3 SCHEER CERES EREC ESSEC EEE torte tottts 
Prestpet ttt pitt tees ets secsttesssccese SSIRBSRE 58 ‘4 Ly 
se Soescccesssccssecses 
Sesecsnecgscuccsence 
Seeecesesesesecen 
Ssscscasscccesccesess 
fe) | 2 3 4 6 i) 4 8 10 12 
GATE No. 2—- TO—SOURCE VOLTS (Vg2s) DRAIN MILLIAMPERES (Ip) 
92CS—15109 92CS— 15110 
Fig.3 - NF vs Veos. Fig.4 - NF vs Ip. 


AMBIENT TEMPERATURE (Ta) =25°C Ht 


INPUT FREQUENCY (f)=200 MHz 
OUTPUT FREQUENCY (f)=30 MHz 


trees fess efoeee] 
Bese sensassescscescsecscsas H 
eeaessseaaa seas sasesee SERRISSHSEESciietesiiiit H 
GATE No. 2 AT AC GROUND | seesetsestseees palate age : 
20 pee teed soeee + 
a jee 
Ey 8 
I | 
© a gesusasss’ ccaed Beattie pet 
: : cegee ss ie 
(o) a as esee je — 
x Oo 
WwW z 
> S 
7 ” 
a id 
> 
z 
© | 
oO 
as . a8 4H -20 He as 
-6 -5 -4 -3 2 -- 0 !| 2 3 4 5 6 0 05 15 2 25 3 
GATE No. 2-TO-SOURCE VOLTS (Vgas) OSCILLATOR INJECTION VOLTAGE AT GATE No.2 (Vi9)—VOLTS (rms) 
92CS-15049 92CS-I5III 
Fig.5 - Gps vs Voe25 (For 3N140). Fig.6 - Cpsc) vs VLOo (For 3N141). 


[| AMBIENT TEMPERATURE (Ta)=25°C 

LTT DRAIN-TO-SOURCE VOLTS (Vpg)=13 

LTT{GATE No.I—VOLTAGE (Vg)g) IS ADJUSTED 
FOR Ip =10mA WHEN Vgo5=4 V 


He GATE No.2 AT AC-GROUND POTENTIAL 


| | TH 
Ce ee as 
Pa 


5 


DRAIN MILLIAMPERES (Ip) 
os 
as 
nae 
an 
i HE 
an saan 
HEE 


DRAIN MILLIAMPERES (Ip) 


Poe 
Soeceeee 


iT | | TL sAA | I sees 4 | 

aan CAA ert ttt ttt szsntare 

socee art SESR8 SReE88 - 
eeeer> —.68G8eRe Genes eeeeseeeses 


SEER EREES SERRE S SRR SRSRReeeeeeeees 
TTT ae CE 
oe} SESE8 SESS e-—. ceeeeeseeeeseeescees 
-2. «+l 
GATE No. |- TO-SOURCE VOLTS (Vgjs) GATE No.2-TO-SOURCE VOLTS (Vg¢9s) 


92CS—14790R! 92CS—14411 


Fig.7 - Ip vs Vols: Fig.8 - Ip vs Ve2s- 
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INPUT CONDUCTANCE (gjs) OR 
SUSCEP TANCE (bjg) —MILLIMHOS 


FORWARD TRANSFER CONDUCTANCE (g¢5) OR 


oO 
@ 


9° 
a) 


o 
re} 
= 
= 
a 
= 
= 
vr 
- 
2 
w 
rs) 
z 
< 
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a. 
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Oo 
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3N140, 3N141 


TYPICAL CHARACTERISTICS FOR TYPES 3N140, 3N141 


COMMON- SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta)=25 °C 
FREQUENCY (f)= 200 MHz 

DRAIN MILLIAMPERES (Ip)=8 

GATE No.2-TO-SOURCE VOLTS as 


DRAIN-TO-SOURCE VOLTS (Vps) 


92CS—I14764RI 


Fig.9 - y;, vs Vps.- 


COMMON- SOURCE CIRCUIT 

| AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f) = 200 MHz 

+} DRAIN MILLIAMPERES (Ip)=8 

[| GATE No.2-TO-SOURCE VOLTS (Vg25) =4 


DRAIN-TO- SOURCE VOLTS (Vps) 
92CS-14762RI 


Fig.11 - yg. vs Vps.- 
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REVERSE TRANSFER CONDUCTANCE (g,,) OR 
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COMMON - SOURCE CIRCUIT 

AMBIENT TEMPERATURE ha = 25°C 
FREQUENCY (f ) = 200 MHz 

DRAIN MILLIAMPERES (Tp) = 


GATE NO.2-TO-SOURCE VOUTs ‘Yeas): 4 


i 
. 


if 
He 
} 


Ht 


pt 
HEISE 


Fie 


114 
+4 
. 
é 


S2eSe 
aaeew 
Ssagea6 
H 

HES 
REERO 
easeen 
eagsan 


vy 
fe 
fe Gn 
ttt aH 
Hl 


FE 

a 
paue 
sat 
HHH 
HHH 
HHH EY 

H 

HH 


tt 
ae’ .6 


9 10 Wh 12 13) 14 15 
DRAIN-TO-SOURCE VOLTS (Vps) 
92CS 14783 


Fig.10 - y,, vs Vps.- 


HH COMMON - SOURCE CIRCUIT 


| T) FREQUENCY (f) = 200 MHz 
-} DRAIN MILLIAMPERES (Ip)=8 
GATE No.2-TO- SOURCE VOLTS (veo! 4 


DRAIN-TO-SOURCE VOLTS (Vps) 
92CS-14786RI 


Fig.12 -y,. vs Vos: 


ON TAO, SIN PA eter 


INPUT CONDUCTANCE (gjgs)— MILLIMHOS 


OST TTT tT th 


FORWARD TRANSFER CONDUCTANCE (94) OR 
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TYPICAL CHARACTERISTICS FOR TYPES 3N140, 3N141 


nae COMMON-SOURCE CIRCUIT 


ooo AMBIENT TEMPERATURE (T,)= 25°C 
FREQUENCY (f ) = 200 MHz 


aaa 
}{ | 1 DRAIN-TO-SOURCE VOLTS (Vpg)= 15 


[TTT GATE NO. 2-TO-SOURCE VOLTS (Vg2s)= 


Tart BER aPeRe ESE 
TAT TTT 
BRESSERSER ES 


DRAIN MILLIAMPERES (Ip) 


Fig.13 - y;, vs Ip. 


Soeseeeeee 
ShSakee 


92CS-14771IR 


COMMON-SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) =25°C 
FREQUENCY (f )= 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vpg)= !5 


GATE NO. 2-TO-SOURCE VOLTS (Vg25)=4 


INPUT SUSCEPTANCE (bjg)—MILLIMHOS 


2) 
oO 
x 
= 
- 
— 
> 
oO 
> 
2 
WwW 
Oo 
2 
< 
Ee 
a 
WJ 
oO 
n” 
D> 
n 


-lOPT TTT TTT ttt Trt tf 


DRAIN MILLIAMPERES (Ip) 


Fig.15 - yg. vs Ip. 


92CS-14763R1! 
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OUTPUT CONDUCTANCE (gos) OR 


REVERSE TRANSFER CONDUCTANCE (g;,) OR 


SUSCEPTANCE (bos) — MILLIMHOS 


SUSCEPTANCE (brs)—MICROMHOS 


Se 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 


{FREQUENCY (f) =200 MHz 


9 10 Il l2 13 14 
DRAIN MILLIAMPERES (Ip) 
92CS 14776 


Fig.14 - y,. vs Ip. 


COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tg)=25°C 
FREQUENCY (f)= 200 MHz 

DRAIN- TO-SOURCE VOLTS (Vpg)= 15 

GATE ital aad VOLTS (Vgag)=4 


Eau sani 


=enn) se | Hs 
Pa ee 
ae 


a TTT TTT 8 

SRRER SERRE SERRE SEER SORES ESSE sees 
LIT TTT TTT TTT TTT eT ee ee TT 
10 


DRAIN MILLIAMPERES (Ip) 


-50 


92CS-14773RI 


Fig.16 - y,, vs Ip. 
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TYPICAL CHARACTERISTICS FOR TYPES 3N140,3N141 


COMMON-SOURCE CIRCUIT Seeceeceacens 
AMBIENT TEMPERATURE (Ta) = 25°C 
F 
D 


COMMON~- SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tg) = 25°C 

FREQUENCY (f) = 200 MHz 

DRAIN- TO - SOURCE VOLTS (Vpg) = 13 

GATE NO.I- TO-SOURCE VOLTS (Vg4g)*-O6 {HTT 


05 COC sess 
? ee ee aes Seeenees 


REQUENCY (f) = 200 MHz 
RAIN-TO-SOURCE VOLTS (Vps) = +13 
GATE No.!|-TO-SOURCE VOLTS (Vgj5) = -0.6 


o 
° 
x 
= 
ZT 
= 
= 
A 


os 
ry | 
Po i 


an YT | Eeitfa 
02 SAL Po ae 
DA ttt 


OUTPUT SUSCEPTANCE (bos)-MILLIMHOS 


| | 
BERSEERRES SERS 
OTTTTT TTT rrr yy rrr tr tr 


-200 =I 0 2 3 
GATE NO. 2-TO-SOURCE VOLTS (Vga) 


OUTPUT CONDUCTANCE (g 


INPUT SUSCEPTANCE (bjs) — MILLIMHOS 14 
coo 
SeeeeSGRSEGGl eg 


INPUT CONDUCTANCE (gj,) —MILLIMHOS HH 


GATE No. 2- TO-SOURCE VOLTS (Vegas) 
. 92CS 14767 


92CS~-14765 


Fig.17 - y;, vs Veas- Fig.18 - y,. vs Vezs- 


COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 

DRAIN-TO- SOURCE VOLTS (Vpg) =!5 

GATE NO.|-TO-SOURCE VOLTS (Vg 15) = -0.6 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 

DRAIN- TO-SOURCE VOLTS (Vps) =!5 

GATE No.!-TO-SOURCE VOLTS (Vgjs)=-0.6 
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GATE No.2-TO-SOURCE VOLTS (Vg2s) 
GATE No. 2-TO-SOURCE VOLTS (Vg2s) 920s TSS 


92CS-14775RI 


Fig.19 - ys. vs Veas- Fig.20-y,. vs V6n5- 
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FORWARD TRANSFER CONDUCTANCE (g¢,) 
-MILLIMHOS DRAIN MILLIAMPERES (I 


— MILLIMHOS 
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COMMON-SOURCE CIRCUIT,GATE NO. | INPUT 
AMBIENT TEMPERATURE (Ta) =25°C 
DRAIN-TO-SOURCE VOLTS (Vps) = !4 

GATE NO. I-TO SOURCE VOLTS (Vgj5)=-0.5V 
GATE NO. 2 AT AC-GROUND POTENTIAL 
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10 


T 
+ 
ul 
2 


GATE NO. 2-TO- SOURCE VOLTS (Vgog) 


92CS 14749RI 


Fig.21 - gf, and Ip vs Vo2s: 


COMMON - SOURCE CIRCUIT ; 5 Ssesssssssssssssssessees 
AMBIENT TEMPERATURE (Ty) = 25°C Sesccsccssccccscscsssecs 
FREQUENCY (f) = [kHz 7 scascccccseesesesusesecs 
DRAIN -TO- SOURCE VOLTS (Vp) =15 succasccasesesss 
INPUT - SIGNAL LEVEL 2 
(APPLIED TO GATE NO.2)=I1mvVv eos ceeeeceeosceccscaecs 
HH ee 

sessseesesseess 
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GATE NO. 2-TO-SOURCE VOLTS (Vgé2s) 
92CS 14787 


Fig.23 - gf, vs VG62s- 


TERMINAL DIAGRAM 


LEAD 1 - DRAIN 
LEAD 2 - GATE No.2 
LEAD 3 - GATE No.1 


LEAD 4 - SOURCE, SUBSTRATE 
AND CASE 


Fastsssscsssssssssessssssssssess 


oi Bea 
= suit H Ht HF REQUENCY (f) 
|= aa a ous =| kHz 
= — H STENBETINPUT-SIGNAL LEVEL 
= Hy (APPLIED TO GATE No.l): 
' eee BELAY TRHATLORABEHSREKOSEReBTAe 
4 sees kDRAIN-TO-SOURCE VOLTS 
a sease HH (Vps)=!5 
baa eusea anne seusseunsen 2 
S Ssccscsssssesescesss 
eee 
< 
O 
=] . 
3 oes 
é iis 
oO PaBe 
r ) 
: SEE 
: aN 
(2) + .* a 
o sebetseses 
= eseeee.<-e808 
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ra 4 
-2 -1.5 -| -0.5 (e) 05 | 
GATE No. |-TO-SOURCE VOLTS (Vg¢qs) 
92CS-1472) 
i P V 
Fig.22 - gx, vs Vejs- 
DIMENSIONAL OUTLINE 
JEDEC TO-72 
ey 
209\5.3! 
}+—DIA- 
E8425 
| 178\4.52 
DIA. 
.210 (5.33 
.030 (.762) 
MAX. 170 \4.32 
SEATING 
PLANE -200(I27) 
MIN 
-250 (6.35) MIN. 
i NOTE 2 
= 050 (1.27) MAX. 
4 LEADS 
O19 / 482 NOTE @ 
o16 \ 406 
NOTE 2 100 (254) TP. 
050(127) TP 
NOTE 3 
45° TP 
INSULATION 
AK S 
g3a() 17 K 
036\914 048/122 
Seley NOTE 4 
92CS-!1194IR2 


Dimensions in Inches and Millimeters 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0.250" (6.35 mm) to the end of the lead a maximum 
diameter of 0.021" (0.533 mm) is held. Outside of these zones, 
the lead diameter is not controlled. 


Note 3: Leads having a maximum diameter of 0.019"(0.482 mm) 
at a gauging plane of 0.054"(1.372mm) + 0.001" (0.025 mm) 
-0.000" (0.000 mm) below seating plane shall be within 0.007 " 
(0.177 mm) at their true position (location) relative to a maxi- 
mum width of tab. 


Note 4: Measured from actua! maximum diameter. 
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NGAI 


Solid State 
Division 


MOS Field-Effect Transistors 


3N159 


“he 3N159* is an n-channel silicon, depletion type, 
ual insulated-gate, field-effect transistor utilizing the 
1OS** construction. It has exceptional characteristics 
or rf-amplifier applications at frequencies up to 
00 MHz. This transistor features a series arrangement 
f two separate channels, each channel having an 
ndependent control gate. 


‘ype 3N159 has an exceptionally low-noise figure, which 
vakes this type particularly suitable for critical vhf 
pplications. When used in a common-source con- 
iguration in which gate No.2 is ac grounded, this device 
educes oscillator feedthrough to the antenna thereby 


linimizing oscillator radiation. 


‘he 3N159 is hermetically sealed in the metal JEDEC 
‘0-72. package. 


Formerly Dev. No.TA7374. 


* Metal-Oxide-Semiconductor. 


hAaximum Ratings, Absolute-Maximum Values: 


at TA = 25°C 
YRAIN-TO-SOURCE VOLTAGE, Vos ine e ee ee Oto +20 V 
1A TE-No.1-TO-SOURCE VOLTAGE, Vqj<: 
Continuous (dG) ssc cies steven ewe eee es -8to +1 V 
PEAK Gl vv e<x wooo een Se CaCO ESS -8 to +20 V 


xATE No.2-TO-SOURCE VOLTAGE, Vo )<: 


Continuous (dc)... 2. ssc eee saan -8 to 40% of Vos Vv 


PGAm B6 i. nek cee TR RED ERE Oe OR ee -8 to +20 V 
YRAIN-TO-GATE VOLTAGE: 

Yoa1 or Vpa2 (TPR R ERK RE TERRE OO +20 V 
YRAIN CURRENT, In 

Pulsed: Pulse duration < 20 ms, 

duty factor © Q.15 cc ese n cers eer nen ees 50 mA 
“RANSISTOR DISSIPATION, Py: 

At ambient \ up to 7 400 mW 

temperatures f above 25°C.......... derate linearly at 

2.67 mWw/°C 


.MBIENT TEMPERATURE RANGE: 

Storage and Operating ......--seccecee -65 to +175 °C 
-EAD TEMPERATURE (During soldering): 

At distances > 1/32 inch from seating 


surface for 10 seconds max. ......2ssescececes 


SILICON DUAL INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 


N-Channel Depletion Type 


For Military and Industrial 
Low-Noise RF-Amplifier 
Applications Up to 300 MHz 


TO-72 


APPLICATIONS 

@ RF amplifier in military and industrial communications 
equipment 

@ aircraft, marine and vehicular receivers 

@ CATV and MATY equipment 


@ telemetry and multiplex equipment 


PERFORMANCE FEATURES 

@ wide dynamic range permits large-signal handling 
before overload 

dual-gate permits simplified age circuitry 

virtually no age power required 

greatly reduces spurious responses in FM receivers 
permits use of vacuum-tube biasing techniques 


excellent thermal stability 


superior cross-modulation performance and greater 
dynamic range than bipolar or single-gate field-effect 
transistors 


DEVICE FEATURES 


@ low gate leakage currents — — 


lG1ss & 16285 = 1 nA max. 


@ high forward transconductance — — 
9¢, = 7000 umho min. 

@ high unneutralized RF power gain — — 
Gps = 16 dB min. at 200 MHz 

© low vhf noise figure — — 
NF = 3.5 dB max. at 200 MHz 
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3N159 


ELECTRICAL CHARACTERISTICS, at T, = 25°C unless otherwise specified 


CHARACTERISTICS 


Gate-No.1-to-Source Cutoff Voltage V ei scoff) ; Hy 
ca 

Gate-No.2-to-Source Cutoff Voltage Ve2s(oft) 0s = a Ip = 200 uA 
G1S — 


Vers = -20V, VGas = 0 
Vong = 0, Ta = 259C 
st | a 7, 
Vos =0,T, 
lG2ss ; 
Veas = -20V, Vols - | uA 
Vng = 0, Ta = 1250C 


Zero-Bias Drain Current Inss* Vop = +14V, Veqg = 0 5 18 30 

Voas = +4V 
Forward Transconductance Bt Vpp = +14V, Ip = 10MA | 7999 | 19,000 | 18,000 | pmho 
(Gate-No.1-to-Drain) Vans = +4V,f =1 kHz 
Cutoff Forward Transconductance Steratt Vop = tH4V, Veqs =-0.5V 100 umho 
(Gate-No.1-to-Drain) 


Gate-No.l-Leakage Current 


— 
> 


Gate-No.2-Leakage Current 


—) — | — | 


— — Oo — 
= 
> 


fam) 
i) 


(011) | Vegs = -2V, f = 1 kHz 
Small-Signal, Short-Circuit Vys = +13V, In = 10 mA 
C; DS »'D 3 oo 7 F 
Small-Signal, Short-Circuit, Reverse Transfer C Vos = +13V, Ip = 10 mA 0.01 0.02 0.03 oF 
Capacitance (Drain-to-Gate No.1)* SS | Vegas = +4V, f = 1 MHz . 
Small-Signal; Short-Circuit C Vos =+13V, Ip = 10 mA 29 oF 
Output Capacitance sala Veas = +4V, f = 1 MHz 
Maximum Usable Power Gain MUG Vpp = t1LSV, Rs = 2702 16 18 99 
(See Fig.1 for Measurement Circuit) Re = 502, f = 200 MHz 
Measured Noise Figure NE Vpop = t15V, Rs = 2700 25 3.5 
(See Fig.l for Measurement Circuit) f = 200 MHz, Rg = 502 , 
™ Pulse Test: Pulse duration a 20 ms, duty factor < 0.15. 


- Capacitance between Gate No.1 and all other terminals. 
é Three-Terminal Measurement with Gate No.2 and Source Returned to Guard Terminal. 


676 


File No. 326 


3N159 
- 
| * Tubular ceramic 
| ied Y Disc ceramic 
| L, ae # Ferrite bead (1/2 used); Indiana General No. H 1742C-(A-147) or 
INPUT yoo FIS7-1-H or equivalent. 
¢ VHF plug in socket Jettron CD72-148 and CD72149 (part No.7977-1) 
bi Or equivalent. 
| 
) 27K 100" | C,, Co: 1.5-5pF variable air capacitor: E. F. Johnson Type 160-102 
| ee or equivalent. 
| LOHMITE TYPE. | C3: 1-10 pF piston-type variable air capacitor: JFD Type 
| VAM-010, Johanson Type 4335, or equivalent. 
4 1000 J Cy: 0.3-3 pF piston-type variable air capacitor: Roanwell Type 
+ MH-13 or equivalent. 
ial L): 5 turns silver-plated 0.02" thick, 0.07"-0.08" wide copper 
ep ribbon. Internal diameter of winding = 0.25’: winding 
ISV length approx. 0.65". Tapped at 1-1/2 turns from Cj end 
NW —O (NEG) of winding 
Vv 
nse) a Ly: Same as L; except winding length approx. 0.7''; no tap. 


Fig.] - 200-MHz power gain and noise figure test circuit for type 3N159. 


TYPICAL CHARACTERISTICS 


Pett; COMMON -SOURCE CIRCUIT,GATE No! INPUT 
AMBIENT TEMPERATURE (Tq )=25°C 
H FREQUENCY (f) =200 MHz 
HH DRAIN-TO-SOURCE VOLTS (Vog)=/3 
HTH GATE No.I-VOLTAGE (Vgjg.) 1S ADJUSTED 
FOR Ip =8mA WHEN Ve2s5 =4V 
GATE No.2 AT AC-GROUND POTENTIAL 


MON-SOURCE CIRCUIT, GATE No.! INPUT 
AMBIENT TEMPERATURE (Tg )=25°C 


FREQUENCY (f) =200MHz 

DRAIN-TO-SOURCE VOLTS (Vp) =!3 
GATE No2-TO-SOURCE VOLTS (Vgag)=4 HH 
GATE No.I- TO- SOURCE VOLTS (Nats )VARED == 


NOISE FIGURE (NF) —dB 
oan 
5 


NOISE FIGURE (NF)— dB 
He 


ea [I 
0 l 2 3 4 a oO | 23 4 567 8 9 0 N 2 
GATE No.2-TO-SOURCE VOLTS (Vegas) 92CS-15047 DRAIN MILLIAMPERES (Ip) = 92cs-15048 
Fig.2 - Noise figure vs gate No.2-to-source voltage. Fig.3 - Noise figure vs drain current. 


COMMON-SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) =25°C 
DRAIN-TO-SOURCE VOLTS (Vps)= +15 
DRAIN MILLIAMPERES (Ip) =8 

GATE NO.2-TO-SOURCE VOLTS (Vgas)= +4 


100 — Fa] 


10000 ||} COMMON-SOURCE CIRCUIT 
=a AMBIENT TEMPERATURE (Ta)=25°C 

DRAIN-TO-SOURCE VOLTS (Vps)= 15 

DRAIN MILLIAMPERES (Ip) = 

__| GATE NO.2-TO-SOURCE VOLTS oo 4 


SEN 


INPUT RESISTANCE (rigg)—kQ 


GS 
x 
I 
“wo 
o 
°o 
c 
WW 
1S) 
2 
< 
bE 
2 
wn 
lu 
a 
| ol 
— 
a 
- 
=] 
.o) 


INPUT CAPACITANCE (Cigg)— pF 
OUTPUT CAPACITANCE (C,.,)—pF 


| 4°68 81000 
FREQUENCY (f )—MHz 92CS-14760RI FREQUENCY (f)—MHz ones tye 
Fig.4 - Input resistance and capacitance vs frequency. Fig.5 - Output resistance and capacitance vs frequency. 
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TYPICAL SMALL-SIGNAL y PARAMETERS at 200 MHz 


COMMON- SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vpg) = +13 H 


+ 
GATE NO.I-TO-SOURCE VOLTS (Vg45)=—0.6(4 
jee 


om ae MILLIMHOS 
jo) 
(Co) 


° 
@ 


° 
N 
INPUT SUSCEPTANCE (bj,) - MILLIMHOS 


INPUT CONDUCTANCE (g. 


GATE NO. 2-TO-SOURCE VOLTS (Vegas) 
92CsS 14765 


Fig.6 - Input conductance and susceptance vs 
gate No.2-to-source voltage. 


COMMON- SOURCE CIRCUIT sseiseiae seeees 
AMBIENT TEMPERATURE (Tg) = 25°C ro — HH 
FREQUENCY (f) = 200 MHz fans . ateaes 
GATE NO.|-TO-SOURCE VOLTS (Vgys) = - 0.6 +4+4+44 74111 1 
2 RE srHeiise Sesieet 
je) + ++ 
oF Wi iiifases dea ataaseeed rtatseet cts 
we «4 PH Coo [ Bi 5 
Ww | 2 pas + | T oueee = saeeee : | 
gs2 NotrotH HHH 
ne oe oN | cH aeae cy 
ew? oan. <Seeee 0058 ans Ho 
oe Se tastasassssesteutedfetsetostoststantar 
a5 Oo EEE Ee pers 4 Po 
@S2 _j<— COCO ao 
Ses "95a S600n.— SESS E5555 
nS o Seeee senna seeeeseas' a8 ~<s0008 
Woo SaSS5 GR SS SRSR5EEE0 seeceesss 
D EERE EEE EE EEE EEE HHH 
> 1 | | r | a 
Me fesecstestestoit EESEE HERE HSSEEEES 
T 5 | 
Sessa ceuuccssdcseea seeeeccssseceseseces 


-| O | 2 3 4 5 6 


GATE No.2-TO-SOURCE VOLTS (\g2s) 
92CS-I4759RI 


Fig.8 - Reverse transfer conductance or susceptance 
vs gate No.2-to-source voltage. 


[J= COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) =25°C 

FREQUENCY (f )= 200 MHz 

DRAIN-TO-SOURCE VOLTS (Vpg)= 15 


GATE NO. 2-TO-SOURCE VOLTS (Vgo5)=4 


{ 
i 


INPUT SUSCEPTANCE (bjs) —MILLIMHOS 


| 
seseee eoeee 
aan [28 i SEB 
Seessnaee onan mai jeneeeeen 2 
F, mofo TE —~—- + ++ | 228 
COCO aneane: TH 


INPUT CONDUCTANCE (gj5)— MILLIMHOS 


EAE 


Se05° =o ecceeeen —— Se | | | 
scdiieacsisossattees treet nations 


ce) 5 10 15 


DRAIN MILLIAMPERES (Ip) 
92CS-1477IRI 


Fig.10 - Input conductance and susceptance vs 
drain milliamperes. 
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COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tg) = 25°C 
FREQUENCY (f) = 200 MHz 
DRAIN- TO- SOURCE VOLTS (Vpg) = +13 


a =-o6 (LTT 
GATE NO.1- TO-SOURCE VOLTS (Vg45)-O6 {TTT TT 


)-MILLIMHOS 


o 
° 


OUTPUT SUSCEPTANCE (bos)-MILLIMHOS 


OUTPUT CONDUCTANCE (g 


Beene an 

ESSe SER e eee 

CrrT Trey ert rt rt ft f19 
GATE NO.2-TO-SOURCE VOLTS (Vegas) 


92CS 14767 


Output conductance and susceptance vs 
gate No.2-to-source voltage. 


COMMON - SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta)= 25°C 
FREQUENCY (f) = 200 MHz 

DRAIN- TO-SOURCE VOLTS (Vps) =!5 

GATE No.!-TO-SOURCE VOLTS (Vgjsg) = -0.6 


SUSCEPTANCE (b¢,) —MILLIMHOS 


e 
=2 2 4 6 8 


GATE No. 2-TO-SOURCE VOLTS (Vg25) —92CS-14775RI 


Fig.9 - Forward transfer conductance or susceptance 
vs gate No.2-to-source voltage. 


3 tae 
+++ 


nm 
HTH 

sees 
: 


SESE COMMON- SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta ) = 25°C 
sees FREQUENCY (f) = 200 MHz 
PEE DRAIN-TO-SOURCE VOLTS (Vpg)= +15 


LSHGATE NO. 2-TO-SOURCE VOLTS (Vg25) = +4 


Be) 


° 
a 


SUSCEPTANCE (bos) —MILLIMHOS 


OUTPUT CONDUCTANCE (gos) OR 


7 8 9 10 WW 2 13 14 15 
DRAIN MILLIAMPERES (Ip) 


92CS 14776 


Fig.11 - Output conductance and susceptance vs 
drain milliamperes. 


621 


File No. 326 


FORWARD TRANSFER CONDUCTANCE (g¢,) OR 
SUSCEPTANCE (b¢,) — MILLIMHOS 


Fig.12 - 


FORWARD TRANSFER CONDUCTANCE (g¢5) OR 
SUSCEPTANCE (bys) —MILLIMHOS 


Fig.14 - Forward transfer conductance and susceptance 


OUTPUT CONDUCTANCE (go,) OR 
SUSCEPTANCE (bog) —-MILLIMHOS 


3N159 


TYPICAL SMALL-SIGNAL y PARAMETERS at 200 MHz 


oo COMMON-SOURCE CIRCUIT 


+} AMBIENT TEMPERATURE (Ta) =25°C 
Ho FREQUENCY (f )=200 MHz 


SEES” 4ERGR See eE eee 2 a iT 

BEN”. cd CRED SERRA ASLRRDARRASEeS 

RRSP eae 
neaeee on SRE ae 


Be 1 SESEeee AH 
Mrlseasesscussauee cessaeessassssesesssseses 


DRAIN MILLIAMPERES (Ip) 
92CS-14763R1 


Forward transfer conductance and susceptance 


vs drain current. 


-/ COMMON- SOURCE CIRCUIT 

Tr] AMBIENT TEMPERATURE (Ta)=25°C 

r] FREQUENCY (f) = 200 MHz 

H) DRAIN MILLIAMPERES (Ip)=8 

[| GATE No.2-TO-SOURCE VOLTS (Vgas)=4 
a 


| | [| | 
aeeeeee 
Sesusueuaaee 
r@) 5 10 15 
DRAIN-TO-SOURCE VOLTS (Vps) 


92CS-14762R1 


vs drain-to-source voltage. 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tag) = 25°C 
FREQUENCY (f ) = 200 MHz 


SHISHiEHiosi Si 


12 13 14 15 
92CS 14783 


2 3 4 5 6 7 8 9g 10 
DRAIN-TO-SOURCE VOLTS (Vps) 


Fig.16 - Output conductance and susceptance vs 


drain-to-source voltage. 
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COMMON-SOURCE CIRCUIT 

AMBIENT TEMPERATURE (T,)=25°C 
FREQUENCY (f)=200 MHz 

DRAIN- TO-SOURCE VOLTS (Vps)=!5 
GATE No.2-TO-SOURCE VOLTS (Vgas)=4 


SUSCEPTANCE (brs)—MICROMHOS 


DRAIN MILLIAMPERES (Ip) 


SRERSY GHHARERE RASS Be 
SSS 0/ SREREERE SEER 
a 


-50 | 


92CS-I4773RI 


Fig.13 - Reverse transfer conductance and susceptance 


INPUT CONDUCTANCE (g;,) OR 


SUSCEPTANCE (bjs) — MILLIMHOS 


vs drain current. 


COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ty) = 25°C 


FREQUENCY (f) = 200 MHz 
DRAIN MILLIAMPERES (Ip) = 8 
GATE NO. 2-TO- SOURCE VOLTS (Vgo9s) = 


eo 
1 2 3 4 5 6 7 8 9 10 HW t2 13 14 15 
DRAIN-TO-SOURCE VOLTS (Vpg) 


92CS 14764 


Fig.15 - Input conductance and susceptance vs 


REVERSE TRANSFER CONDUCTANCE (g-,) OR 


drain-to-source voltage. 


Ltt 4+ +4 common - SOURCE CIRCUIT 


AMBIENT TEMPERATURE (Ta) =25°C 
FREQUENCY (f) = 200 MHz 

DRAIN MILLIAMPERES (Ip)=8 

GATE No.2-TO-SOURCE VOLTS (Vg25)=4 


SUSCEPTANCE (brs) — MICROMHOS 


Sane) 4000888 
~2000T TTT MTT TT Trt rt rer rt rt TI 


DRAIN-TO-SOURCE VOLTS (Vps) 
92CS-14786RI 


Fig.17 - Reverse transfer conductance and susceptance 


vs drain-to-source voltage. 
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TYPICAL CHARACTERISTICS 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta)= 25°C 


DRAIN-TO-SOURCE VOLTS (Vpg) =+!5 
DRAIN MILLIAMPERES (Ip)=8_ 
GATE NO.2-TO-SOURCE VOLTS (Vg6o5)=+4 


Se 
GRBGRaEoSS 


a 
oOo 
2S 
ogee & 
w= 
oOo 4 
23 
= 
S ! 
Ow 
=z + 
oa 
o= 

lu 
SO 
LZ 
na 
ze 
<= o 
oe Ww 
- 

ay 
& on 
[e) 
= 
a 
[o) 
re 


FREQUENCY (f) -MHz 
92CS 14778 


Fig.18 - Forward transfer conductance and susceptance 
vs frequency. 


IS ADJUSTED FOR Ip: 8 malt 
WHEN Vg2574V 


POWER GAIN (Gps)—dB 


ELLPEED) eas EE] esessecsas 
-6 -5 -4 -3 -2 -- 0 !t 2 3 4 5 6 
GATE No. 2-TO-SOURCE VOLTS (Vgo5) 92¢5-15049 


Fig.2G - Power gain vs gate No.2-to-source voltage. 


TERMINAL DIAGRAM 


LEAD 1 - DRAIN 

LEAD 2 - GATE No.2 

LEAD 3 - GATE No.1 

LEAD 4 - SOURCE, SUBSTRATE AND CASE 


» __|2|GATE No. 2-TO-SOURCE Hitt HCOMMON -SOURCE CIRCUIT 
S) VOLTS (Vg25s)— 14 GetAMBIENT TEMPERATURE tH 
= , 
a> 
= sa a x -HINPUT-SIGNAL LEVEL Sait: 
8 
' 
2 
o 
Ww 8 
mod 
z 
< 
— 
2 6 
z 
|O 
|O 
i 
oy 
\w 
|Z 
4 
x 
Ee 
g 2 
= 
a 
2 


-2 -1.5 =I -0.5 ) +05 +1 
GATE No. |-TO-SOURCE VOLTS (Ves) 
92CS-I4721 


Fig.19 - Forward transfer conductance vs 
gate No.]-to-source voltage. 


DIMENSIONAL OUTLINE FOR TYPE 3N159 
JEDEC TO-72 


.230(/5.84 
209\5.3! 
}_¥—DIA- 


Ce 
178\4.52 
L—DIA. 


-210 (5.33 


.030 (.762) 170 \4.32 


MAX. 


‘a 


SEATING 
PLANE -000 (12.7) 


7250 (6.35) MIN. 
NOTE 2 


050 (1.27) MAX. 


4 LEADS 
O19 / 482 NOTE © 
ois \406 
NOTE 2 100 (2.54) TP. 
050 (1.27) TP 
NOTE 3 
INSULATION 
046 
036 048/122 
~— of8(12 nOKE 


92CS-1I194IR2 


Dimensions in Inches and Millimeters 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0.250" (6.35 mm) to the end of the lead a maximum 
diameter of 0.021" (0.533 mm) is held. Outside of these zones, 


the lead diameter is not controlled. 


Note 3: Leads having a maximum diameter of 0.019"(0.482 mm) 
at a gauging plane of 0.054"(1.372mm) + 0.001" (0.025 mm) 
-0.000" (0.000 mm) below seating plane shall be within 0.007 " 
(0.177 mm) at their true position (location) relative tc a maxi- 
mum width of tab. 


Note 4: Measured from actual maximum diameter. 
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INGA MOS Field-Effect Transistors 


Solid State N-Channel Depletion Type 


Division 40467A 


Silicon MOS Transistor 
For VHF Tuners and Other VHF Amplifier 
Applications in Industrial & Commercial Electronic Equipment 


Operating up to 220 MHz 


Device Features: 

@ Low feedback capacitance - Oe = 0.25 pF typ. 

@ High forward transconductance - Og, = 7500 umho typ. 
@ High vhf power gain - Gps = 16 dB typ at 200 MHz 

© Low vhf noise figure - NF = 3.5 dB typ at 200 MHz 

@ Exceptionally good cross-modulation characteristics 


Performance Features: 


® Large dynamic range 

® Greatly reduced spurious responses 

® Permits use of vacuum-tube biasing techniques 

® Excellent thermal stability 

© Superior cross-modulation performance and greater 
dynamic range than bipolar transistors 


RCA-40467A is an n-channel depletion-type silicon Maximum Ratings, Absolute-Maximum Values at Ty = 25°C: 


insulated-gate field-effect transistor utilizing the MOS" ~~ DRAIN-TO-SOURCE VOLTAGE, WDE «sau es + 20 V 

construction. It is intended primarily for vhf-amplifier DRAIN-TO-GATE VOLTAGE; Vpg....---- +20 V 

applications in industrial and commercial electronic GATE-TO-SOURCE VOLTAGE, Vag: 

Paes CONTINUOUS (de)... 2. ee vaeeu es +1, -8 V 
The 40467A is useful in vhf applications requiring PUA GE 2. cccade eesti Seva nueers +15 V 

devices capable of providing high useful power gains 

at frequencies up to approximately 220 MHz. DRAIN CURRENT, lp «cs set wee raver 50 mA 

TRANSISTOR DISSIPATION: 


The 40467A features high forward transconductance, 


high dc gate-to-source resistance, and low feedback At ambient alee 25°C Tree eT Tee 330 fad 
capacitance. Because of the improved transfer charac- temperatures € above os a a derate at 2.2 mW/~C 
teristic and increased dynamic range, the 40467A EIEN) TEMPERATURE RANGE: . sana 
provides substantially better cross-modulation — per- SOS Sh epee eok eat ee ees ~ seal — 
formance in linear-amplifier applications than con- PONE «ears see eee ee Si la Ae 
ventional Ghipolarl transistors end ie tree from diode~ #40 TEMPERATURE (During Soleerugy: 

At distances not closerthan 1/32 inch to 5 


current loading, a problem that exists in junction type ustinesuriaretor Weasondausciniam ~~. 265 C 
FET s. This device is hermeticaily sealed in the 
TO-72 metal case and utilizes full-gate construction. 


= Metal-Oxide Semiconductor 
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ELECTRICAL CHARACTERISTICS AT Tc = 25°C WITH BULK (SUBSTRATE) CONNECTED TO SOURCE 


TEST CONDITIONS LIMITS 
SYMBOLS | FREQUENCY ; RCA UNITS 
40467A 


Gate-to-Source Cutoff Voltage Vgsloff) 


Gate Leakage Current lass — 


Small-Signal, Short-Circuit 
Forward Transconductance 


CHARACTERISTICS 


w 
[omp) 


on 
=) 
4 


ce - 


Small-Signal, Short-Circuit 


Common Source Configuration 


f = 200 mHz a 
“os = 15V po [te 
an 
me 


Input Admittance 


Forward Transfer Admittance 
Output Admittance 
Maximum Available Power Gain 


Maximum Usable Power Gain 
(unneutralized) MUG 


Reverse-Transfer Capacitance 15 
(Drain-to-Gate) 
Small Signal Short-Circuit 1 15 
Input Capacitance 


Maximum Usable Power Gain 
(neutralization) 


EEE eet ric 

AMBIENT TEMPERATURE ( os =25°C PEC eee 
SES SESE SEREReeeeeees 

I re a 
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io] @ aes Sees Tee 
ERSRRRERS asneen pt fe $0.5 a pa 
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SRGEREe 4EP gameasenasesessss SEEEEES 
a tt 
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TYPICAL ADMITTANCE CHARACTERISTICS 
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TYPICAL ADMITTANCE CHARACTERISTICS (cont'd) 
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DIMENSIONAL OUTLINE 
JEDEC TO-72 


.230/5.84 
.209\5.31 


DIA- 
ieee 
178\4.52 
DIA. 


-210 (5.33 


ain ees 170 \4.32 


SEATING 
PLANE +900 (l27) 


-250 (6.35) MIN. 
NOTE 2 


050 (1.27) MAX. 


4 LEADS 
019 /.482 
016 \.406 
NOTE 2 100 (2.54) T.P. 
050 (1.27) TP 
NOTE 3 
INSULATION 


046 
O36 


048/122 
02 a NOTE 4 


92C$-11941R2 
Dimensions in inches and millimeters 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0 250" (6.35 mm) to the end of the lead a maxi- 
mum diameter of 0.021" (0.533 mm) is held. Outside of these 
zones, the lead diameter is not controlled. 


Note 3: Leads having a maximum diameter of 0.019" (0.482 mm) 
at a ging aan of 0.054" (1.372 mm) + 0.001" (0.025 mm) 

0.000" ( OOO mm) below seating plane shall be within 
0. Pict 0. ee mm) of their true position (location) relative toa 
maximum width of tab. 


Note 4: Measured from actual maximum diameter. 


TERMINAL DIAGRAM 


| - Drain 
2 - Source 
3 - Insulated Gate 


4 - Bulk (Substrate) 
and Case 


OPERATING CONSIDERATIONS 


The flexible leads of the 40467A are usually solder- This device should not be connected into or dis- 
ed to the circuit elements. As in the case of any high- connected from circuits with the power on because high 
frequency semiconductor device, the tips of soldering transient voltages may cause permanent damage to 
irons should be grounded, and appropriate precautions the devices. 
should be taken to protect the devices against high 
electric fields. 
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RCE MOS Field-Effect Transistors 


Solid State 40468A 
ivision 40559A 


MOS Silicon Transistors 


For RF Amplifier and Mixer Applications 
in FM and AM/FM Receivers 


Device Features: 
@ high forward transconductance - - 

gfs = 7500 umho typ. for 40468A 
® low feedback capacitance - - 


Crs, = 0.35 pF max. for 40468A 
0.38 pF max. for 40559A 


® high useful power gains - - 
neutralized - 17 dB typ. 
unneutralized - 14 dB typ. 


© hermetically sealed in TO-72 metal package 


RCA-40468A and 40559A are silicon insulated-gate | Performance Features: 
field-effect transistors of the n-channel depletion type 
utilizing the MOS* construction. They are intended 
primarily for use as the rf amplifier and mixer, respec- 
tively, in FM receivers covering the 88 to 108 MHz ©® feduced cross-modulation effects in AM receivers 
band, but can be used for general amplifier applications 
at frequencies up to 125 MHz. For circuit design and 
typical performance data refer to RCA Application Note 


® reduced spurious responses in FM tuners 
® reverse bias on substrate improves linearity 


Maximum Ratings, Absolute-Maximum Values at TA = 95°C: 


AN3535 ‘‘An FM Tuner Using Single-Gate MOS Field- DRAIN-TO-SOURCE VOLTAGE, Vps...-.-.- +20 y 
Effect Transistors as RF Amplifier and Mixer’’. DRAIN-TO-GATE VOLTAGE, Vong «+++ ++: +20 Vv 
GATE-TO-SOURCE VOLTAGE, Vag: 

The wide dynamic range of these transistors re- CONTINUOUS (de)... ee ee +i, 8 V 
duces cross-modulation effects in AM receivers and PRAK AG..54 656s e50 bee we ES £15 V 
minimizes the generation of spurious responses in DRAIN CURRENT. ik geuvteocasegane es 25, nk 
FM receivers. TRANSISTOR DISSIPATION: 

. Opn 9° ] 

Operating as a neutralized amplifier at 100 MHz, the (ameiens {uh 628s sss v sos ae 
40468A can provide a power gain of 17 dB (typ.). A, AMBIENT TEMPERATURE RANGE: 
power gain of 14 dB (typ.) can be realized without Storage... ee eee ee -65 to +175 °C 
neutralization, Operating -..i0s4:ensavenwensvs -65 to +175 °C 

LEAD TEMPERATURE (During Soldering): 
At distances not closer than 1/32 inch to 
* Metal-Oxide-Semiconductor. seating surface for 10 seconds maximum . 265 a 
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ELECTRICAL CHARACTERISTICS, at Ta = 25°C 
With Bulk (Substrate) Connected to Source Unless Otherwise Specified 


TEST CONDITIONS LIMITS 


f DS D 
DrenoSnace uot ce | eh | - | [ves av 


DC DC 
Charaeleiistics Drain-to- Drain RCA-40468A RCA-40559A Units 
Source Current RF Amplifier Mixer 


Typ. | Max. 


Pins [a in 

CT - fiw | 

faerenoae owen fos | LE | 
Zest a Coren | oss | | 5 |vos-o [s |e po] s 
smo) = 


Small-Signal, Short-Circuit 1 kHz 15 5 
Forward Transconductance oats | take | “ 


Small-Signal, Short-Circuit 
Reverse-Transfer Capacitance Crss l 15 e) 0.25 | 0.35 0.25/0.38] pF 
(Drain-to-Gate) | 


Input Capacitance Lah | = | a8 be | 

i | = [Re [mixer | [RF [Mixer[ = S| 
Input Admittance | MHz 0.155 +j 3.45 0.14 +j 3.38 mmho 
100 MHz 244j0.9 | = 


O21 +) 0.9 0.076 +j 0.153 | mmho 


= 
oO 


a=) 
mn 


=I 
3 
= 
oO 


Maximum Usable Power Gain 
(Neutralized) 


Maximum Available Conversion 
NF 


Gain 


Maximum Usable Power Gain MUG 100 15 5 
(Unneutralized) 
3 


a] =| 3] s|s/b 


* Bulk (Substrate) -to-Source Volts (Vgs) = -3. 


OPERATING CONSIDERATIONS 


The flexible leads of the 40468A and 40559A are These devices should not be connected into, or dis- 
usually soldered to the circuit elements. As in the connected from, circuits with the power on because 
case of any high-frequency semiconductor device, the high transient voltages may cause permanent damage 
tips of soldering irons should be grounded, and appro- to the devices. 
priate precautions should be taken to protect the devices 
against high electric fields. 
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SOURCE AND SUBSTRATE GROUNDED 


TYPICAL y-PARAMETER CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) =25°C 


FREQUENCY (f) =!00 MHz 


DRAIN-TO- SOURCE VOLTS (Vps)= +15 
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Fig.] - Input admittance (yjs) vs drain current (Ip). 
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AMBIENT TEMPERATURE (Ta) =25°C 


FREQUENCY (f) =100 MHz 


DRAIN-TO- SOURCE VOLTS (Vps)= +15 
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Fig.3 - Output admittance (y 9.) vs drain current (Ip). 
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Fig.5 - Forward transadmittance (yfs) vs 
drain current (Ip). 
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Fig.2 - Input admittance (yjs) vs drain-to-source 


voltage (VpS). 
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Fig.4 - Output admittance (yo,) vs drain-to-source 


voltage (VDS). 
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Fig.6 - Forward transadmittance (yf,) vs drain-to-source 
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TYPICAL y-PARAMETER CHARACTERISTICS 
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Fig.7 - Reverse transadmittance (y;s) vs 


drain current (ID). 
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Fig.9 - Typical characteristic of drain current (ID) vs 
gate-to-source voltage (VGS). 
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Note 3: Leads having amaximum diameter of 0.01 
at a gauging plane of 0.054 


DIMENSIONAL OUTLINE 
JEDEC TO-72 


.230/5.84 
.209\5.3! 


+-—DIA- 


ay 95 
178\4.52 
}-— DIA. 


-210 (5.33 


aa 170 \4.32 


SEATING 
PLANE -900(I27) 
MIN 
-250 (6.35) MIN, 
NOTE 2 
——= O50 (1.27) MAX. 
4 LEADS 
O19 /.482 NOTE 2 
o16 \.406 
pote ie 100 (2.54) TP. 
050 (127) TP. 
NOTE 3 
aor eS 
INSULATION 
$38(s i) iw 
036\914 i 
cel LEY seg 


He wall 
92CS-1194IR2 


Dimensions in Inches and Millimeters 


Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


: The specified lead diameter applies in the zone be- 
tween 0.050" (1.27 mm) and 0.250 "(6.35 mm) from the seating 
From 0.250"(6.35 mm) to the end of the lead a maxi- 
mum diameter of 0.021 "(0.533 mm) is held. Outside of these 


, the lead diameter is not controlled. 


TERMINAL DIAGRAM 


LEAD 1 - DRAIN 

LEAD 2 - SOURCE 

LEAD 3 - INSULATED GATE 

LEAD 4 - BULK (SUBSTRATE) AND CASE 


40468A, 40559A 


9" (0.482 mm) 
"(1.372 mm) + 0.001" (0.025 mm) 
-0.000 "(0.000 mm) below seating plane shall be within 0.007" 
(0.177 mm) of their true position (location) relative to a maxi- 
width of tab. 


Note 4: Measured trom actual maximum diameter. 
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URC 


Solid State 
Division 


MOS Field-Effect Transistors 


N-Channel Depletion Types 


3N187 


Device Features 


JEDEC TO-72 


RCA-3N187® is an n-channel silicon, depletion type, 
dual insulated-gate field-effect transistor. 


Special back-to-back diodes are diffused directly into 
the MOS4 pellet and are electrically connected between 
each insulated gate and the FET’s source. The diodes 
effectively bypass any voltage transients which exceed 
approximately +10 volts. This protects the gates against 
damage in all normal handling and usage. 


A feature of the back-to-back diode configuration is 
that it allows the 3N187 to retain the wide input signal 
dynamic range inherent in the MOSFET. In addition, the 
junction capacitance of these diodes adds little to the 
total capacitance shunting the signal gate. 


The excellent overall performance characteristics of 
the RCA-3N187 make it useful for a wide variety of rf- 
amplifier applications at frequencies up to 300 MHz. 
The two serially-connected channels with independent 
control gates make possible a greater dynamic range 
and lower cross-modulation than is normally achieved 
using devices having only a single control element. 


The two-gate arrangement of the 3Ni87 also makes 
possible a desirable reduction in feedback capacitance 
by operating in the common-source configuration and ac- 
grounding Gate No. 2. The reduced capacitance allows 
operation at maximum gain without neutralization; and, 
of special importance in rf-amplifiers, it reduces local 
oscillator feedthrough to the antenna. 


The 3N187 is hermetically sealed in the metal JEDEC 


TO-72 package. 
@ Formerly developmental type TA7669 
4 Metal-Oxide-Semiconductor 


Silicon Dual Insulated - Gate 
Field-Effect Transistor 


With Integrated Gate-Protection Circuits 
For Military and Industrial Applications up to 300 MHz 


e Back-to-back diodes protect each gate against handling and in-circuit transients 
e High forward transconductance — Ofs = 12,000 umho (typ.) 

@ High unneutralized RF power gain — Gps = 18 dB(typ.) at 200 MHz 

@ Low VHF noise figure — 3.5 dB(typ.) at 200 MHz 


Applications 

e RF amplifier, mixer, and IF amplifier in military, and 
industrial Communications equipment 

e Aircraft and marine vehicular receivers 

e CATV and MATV equipment 

e Telemetry and multiplex equipment 


Performance Features 


e Superior cross-modulation performance and greater 
dynamic range than bipolar or single-gate FET’s 

e Wide dynamic range permits large-signal handling 
before overload 

e Virtually no agc power required 

e Greatly reduces spurious responses in FM receivers 


Maximum Ratings, 
Absolute-Maximum Values, at P42 25°C 


DRAIN-TO-SOURCE VOLTAGE, Vpg.«s 0.2 to 420 V 
GATE No. 1-TO-SOURCE VOLTAGE, Vals: 


Cortinuous (de) .sssescescevccews -6 to +3 V 
PCO 86 6a a enw eh aS Oe Oey CRS -6 to +6 Vv 
GATE No. 2-TO-SOURCE VOLTAGE, Vagos: 

Continuous (dC) s. css cee eae es -6 to 30% of Vong V 

PORE, OG no w 4004 we 6 OO wee eae eS -6 to +6 Vv 
* DRAIN-TO-GATE VOLTAGE, 

Voqa1 OR VoG9 «ss *steene ec eewws +20 V 
* DRAIN CURRENT, bp RS ed ad's 4 8's 50 mA 
* TRANSISTOR DISSIPATION Pr: 

At ambient (upto 25°C ......00. 330 mW 

temperatures ace PS 9 en em derate linearly at 

22 mW/°C 


* AMBIENT TEMPERATURE RANGE: 
Storage and Operating 

* LEAD TEMPERATURE (During Soldering): 
At distances 2 1/32 inch from 
seating surface for 10 seconds max. 265 oC 


-65 to +175 °C 


*In accordance with JEDEC Registration Data Format 
JS-9 RDF-19A 
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ELECTRICAL CHARACTERISTICS, at Ta = 25°C unless otherwise specified 


CHARACTERISTICS SYMBOL TEST CONDITIONS 
* \Gate No. 1-to-Source Cutoff Voltage VG 1S(off) - - _— 
G2S ~ 
*|Gate No. 2-to-Source Cutoff Voltage Vg 2s(off) ys : . as 
GIs* 
*|Gate No. 1-Terminal Forward Current IGISSF yGls - i V ; A aa 
625 = YDS = 
: Vejye =-6 V Ta= 20°C 
*1Gate No. 1-Terminal Reverse Current IGissr GIS - 
Ve2s =Vps=0 | Ta = 100° C 
A 


= 
= 
+ 
wn 
Cc 
= 
= 
wm 


oN ot ony otf © |] Cn] cn] wo 
= oO Co) S = 
rev} 
~< 


= 
3 p= sles 
a, | a=) eilsirzls 


Typ. 


*|Gate No. 2-Terminal Forward Current IG2ssF oes ‘ ’ V A : _ 
is os 
— 960 
*!Gate No. 2-Terminal Reverse Current Ieoscp "G28 a V ' aA = ae 
Gis =VDs= 


*1Zero-Bias Drain Current 


Forward Transconductance g Vos = +15 V, Ip = 10 mA 700 
(Gate No. 1-to-Drain) Is Vegs = +4 V, f = 1kHz 


*)Small-Signal, Short-Circuit Input Capacitancet | Cig 


* 1Small-Signal, Short-Circuit, 
Reverse Transfer Capacitance Criss 
(Drain-to-Gate No. 1) 
*{Small-Signal, Short-Circuit Output Capacitanc | Coc. 
Power Gain (see Fig. 1) 
Maximum Available Power Gain MAG 


Maximum Usable Power Gain (unneutralized) | MUG 
Noise Figure (see Fig. 1) 


* {Magnitude of Forward Transadmittance lY¢s| Vps = +15 V, Ip = 10 mA 
: 


*1Output Resistance loss 


Gate-to-Source 
*1Forward Breakdown Voltage: 


— 
on 


| | 


OO 

wm 
w 
Oo 


<= G _— 
a U 
(Te) 


oe 
—" 
NYS 
on) 
com) 
Oo 
—" 
co 
fom) 
(=) 
Oo 


| | 
on oO fon) 


Vps = +15 V, Ip = 10 mA 
Vers = +4 V,f = 1 MHz 
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IGISSF =!G2ssF = 100 .A 


Gate No. 1 V BR)GISSF 
Gate No. 2 V(BR)G2SSF 


— ho] ee 
—_ co}] © 


on is oO on 
oo 


Gate-to-Source 
* Reverse Breakdown Voltage: 


lop) me 
« D> 
3 wn 
| 
No 
wn 


IGISSR =!G2ssR =-100 uA -6.5 | -10 

Gate No. 1 V BR)GISSR 

Gate No. 2 V(BR)G2SSR 
4 Limited only by practical design considerations. OPERATING CONSIDERATIONS 
t Capacitance between Gate No. 1 and all other terminals The flexible leads of the 3N187 are usually soldered to t. 
¢ Three-terminal measurement with Gate No. 2 and circuit elements. As in the case of any high-frequency 

Source returned to ground terminal. semiconductor device, the tips of soldering irons MUST be 

* In accordance with JEDEC Registration Data Format JS-9 RDF-19A grounded. 
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# Ferrite bead (4 Pyroferric Co. “Carbonyl J” Q=3N187 — 
0.09 in. OD; 0.03 in. 1D; 0.063 in. thickness. y Disc ceramic. 


All resistors in ohms * Tubular ceramic. 

All capacitors in pF 

Cj: 1.8-8.7 pF variable air capacitor: E.F. Johnson Type 160-104, 
or equivalent. 

Co: 1.5-5 pF variable air capacitor: E.F. Johnson Type 160-102, 
or equivalent. 

C3: 1-10 pF piston-type variable air capacitor: JFD Type VAM-010; 
Johanson Type 4335, or equivalent. 


-Cq: 0.8-4.5 pF piston type variable air capacitor: Erie 560-013 or 


RFC => beset 
(OHMITE TYPE equivalent. 


Z235 OR EQUIV.) -Ly: 4 turns silver-plated 0.02-in. thick, 0.075-0.085-in. wide, copper 
ut ribbon. Internal diameter of winding =0.25 in, winding length 
approx. 0.08 in. 


Ly: 4'2 turns silver-plated 0.02-in thick, 0.085-0.095-in. wide, 5,/16-in. 
ID. Coil =.90 in. long. 


92SS-4086R1 
Fig. 1-200 MHz Power gain and noise figure test circuit 


Typical Characteristics 


- COMMON~-SOURCE CIRCUIT, GATE No.| INPUT HIE 
AMBIENT TEMPERATURE (Tag) = 25°C 
FREQUENCY (f)= 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps)=15 
Httt GATE No.I- VOLTAGE (Vgis) IS ADJUSTED 
FOR Ip=IOmMAWHEN Vg25 =4V 
GATE No.2 AT AC-GROUND POTENTIAL 
oe 


COMMON-— SOURCE CIRCUIT, GATE No.! INPUT 
AMBIENT TEMPERATURE (Ta) =25°C 
FREQUENCY (f) = 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps)=!5 


NOISE FIGURE (NF) — dB 


EEE EL 


sesseessecizs 
ean 


NOISE FIGURE (NF)— dB 


my 
e 
i 


oe 
anaes jee + ass see ase 


0 5 ) 2 4 6 8 10 2 
GATE No. 2— TO—SOURCE VOLTS (V625) DRAIN MILLIAMPERES (Ip) 

92CS— I5IOORI 92CS—I5IIOR 
Fig. 2- NF vs. V625 Fig. 3- NF vs. Ip 


COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (T,)=25°C 
DRAIN- TO-SOURCE VOLTS (Vpsg)#!I5 


HEH 


oee 


DRAIN MILLIAMPERES (Ip)=!0 coon 
1 |GATE NO.2-TO-SOURCE VOLTS (Vgo5)= +4 rH s 
= a T | eeens Sanne 
= toe aan uoeem 
: i eo 

aane s 
z Aa suse 
o a CNOOT a 
0 © aoLt Nl seeee 
l ann. Cees aanan 
as w ae Seen 
o ey Seene 
s 2 cause 
z Z aeeaa 
<q > SEaen 
o 4 seen 
Coo 
a = LEeEe 
Wi 5 aaeen 
PS = aae8 
2 x saan 
< Co 
= an co 
ae Coo 
fae ee aem Ee smn 
SGSeGSRSR000R05 oun 
LL a pteaagrone SRG0 SS008 BSSS8 See es Sees eeeee eee 
egasesesauas aaR Lit . 
GATE No. 2-TO-SOURCE VOLTS (Vg95) 92¢5-15049R1 FREQUENCY (f)-MHz 
$ 92SS-4086 
Fig. 4- Gps vs. V625 Fig. 5- MAG. vs. f 
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Typical Characteristics 


| AMBIENT TEMPERATURE (Ta)=25°C 


COMMON-SOURCE CIRCUIT,GATE No.| INPUT 


: DRAIN-TO- cit ate scl (Vos)= “15 - it TT AMBIENT TEMPERATURE (Ta )= 25°C 
co 7 a8 = 
ror iar lease Mei-VOLEAGE Dial 2 Ak 
coo Ht o.1—VOLTAGE (Veis) IS ADJUSTED 
FOR Ip =!0mA WHEN Vgo5=4 V 
= A = (eohhHeate No.2 AT AC-GROUND POTENTIAL 
H Lz] 
g Bio Fed asssnee fe as 
PEELE EEE 
= = 
aq a 
5 5 75 
=I =J 
= = 
z 
< z 
& 5 
| SER (FRESE SEREE 
sess saesssesuseer acnenaeersaneesaeersneerte 
w, eH SSSR SERER ERR Be’. soe eee aan cane eeeen8 
r= bet titt eee pac PTT TT TT TT TT TT 


SES08 SEGRE BERS .SSSS SEPES SESE SRSe Sees 
fe) BEE Cee ee Cee eee 


fl 
Z i stttt 
y zea fatasuanasatatas 


—4 3 =< «| o.. | 2 3. 4 5 
GTE No, I~ TO-SOURCE VOLTS (Vgis) GATE No.2-TO-SOURCE VOLTS (Vg2s) 
92CS—14790R2 92CS—I44]IRI 
Fig. 6- Ip vs. VG61S Fig. 7- Ip vs. V625 


Typical y Parameters vs. Vps 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tag) = 25°C 
FREQUENCY (f ) = 200 MHz 

DRAIN MILLIAMPERES (Ip ) =10 


GATE NO.2-TO- SOURCE "yours (Vgo5)*4 


T oes 
ooaeee sessess 
=e AosRe 
* sae 
2s sascsceeesscseuss 
a2are 


COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta)=25°C = 
FREQUENCY (f)=200 MHz 

DRAIN MILLIAMPERES (Ip)= 10 


HH 
ae 


SUSCEPTANCE (bogs) —MILLIMHOS 
H 
H 
J 


OUTPUT CONDUCTANCE (go) OR 


INPUT CONDUCTANCE (gj, —MILLIMHOS 
=n a . 
HESS | @ UTE 
s s zs 
= a StEs a 
HH 
INPUT SUSCEPTANCE (bjs) —MILLIMHOS 


bap ed 7 
See8e8 SSSR SSSR See eeeee 
FEE SSSeeeeeeeeeeeel: 


DRAIN-TO-SOURCE VOLTS (Vps) § 2 3 4 5 6 7 8 9 10 HW 12 13 14 15 
92CS-15342RI DRAIN-TO-SOURCE VOLTS (Vps) 
92CS - |4783R| 
Fig. 8- y;, vs. Vps Fig. 9- yo; vs- VDS 


COMMON-SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ty) = 25° C 
FREQUENCY (f) = 200 MHz 

DRAIN MILLIAMPERES (Ip) = 10 

GATE NO. 2-TO-SOURCE VOLTS (Vg25)=4 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (T,a)=25°C 
FREQUENCY (f) = 200MHz 

1S] DRAIN MILLIAMPERS (I )=10 


|¥;,|— MILLIMHOS 


eee 
Giese RSRCE SERED SORES 
BEE 
ae seeseess SS SSSR SEER eeeee 
Basee GE CSSEE BRSe Rae Eee 
ba BEER 
Senesee REGS SD OSHeS eek SESE 
BEE EEE EEE Ett 4 TT TTT }-t00 


rrr Terre Ci i 
SECC 
SCC eee saseees 
CNS stot 


MAGNITUDE OF FORWARD TRANSADMIT TANCE 


PHASE ANGLE OF FORWARD TRANSADMITTANCE (6)-DEGREES 
ANGLE OF REVERSE TRANSADMITTANCE (8,,) - DEGREES 
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0 5 10 IS 
DRAIN-TO-SOURCE VOLTS (Vos) DRAIN-TO-SOURCE VOLTS (Vp) 
92SS-4087 9288-4573 
Fig. 10- yg, vs. Vps Fig. 11- y,, vs. Vps 
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Typical y Parameters vs. Ip 


COMMON- SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 

2 5|DRAIN-TO-SOURCE VOLTS (Vpg)= !5 
GATE NO. 2-TO-SOURCE VOLTS Acer i =4 


COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta)= 25°C 
FREQUENCY (f)=200 MHz 

DRAIN-TO- SOURCE VOLTS (Vps)= 15 
GATE NO.2-TO-SOURCE VOLTS (Ve2s)= +4 titty 
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aEae 
tebe te. : an 
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Seeeni\ee 


INPUT CONDUCTANCE (g;.)-MILLIMHOS 
OUTPUT CONDUCTANCE (gos) OR 
SUSCEPTANCE (bos) — MILLIMHOS 


INPUT SUSCEPTANCE (bjs) —MILLIMHOS 


sudoatestostestesttestestastastar SESGEEEEEERTIEHEeas zeit at 
SES SHSEH REESE ERASER SERRE eS Sesesssasaaasaas SSeettneetteaaesttfaee Roth 
1¢) 5 10 15 HHH aeeeeeee' 
DRAIN MILLIAMPERES (Ip) re 3 4 8 769 0 Bia 15 
goes-40nn BN MILLIAMPERES (Ip) 
92CS-14776RI 
Fig. 12- y;, vs. Ip Fig. 13+ ¥o0 vs. ID 


COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25° C 
FREQUENCY (f) = 200 MHz 


COMMON~ SOURCE CIRCUIT seessseses 
AMBIENT TEMPERATURE (Tg)*25°C [+++ +++4 
FREQUENCY (f)=200 MHz 

DRAIN-TO- SOURCE VOLTS (Vps)#15 
GATE NO.2-TO- SOURCE VOLTS cas) =4 


tt 
oo Co 
pe 


1¥¢,1- MILLIMHOS 


MAGNITUDE OF FORWARD TRANSADMIT TANCE 
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PHASE ANGLE OF FORWARD TRANSADMITTANCE (8@)- DEGREES 
ANGLE OF REVERSE TRANSCONDUCTANCE (6,,) - DEGREES 


DRAIN MILLIAM - 
LLIAMPERES “(pt DRAIN MILLIAMPERES (Ip) ome 


92SS-4089 


Fig. 14- y¢, vs. Ip Fig. 15- yrs vs. Ip 
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COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 

1.2) DRAIN -TO-SOURCE VOLTS ( Vos) = 15 
GATE NO.|-TO-SOURCE VOLTS "Veig)=-06 


COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tg) = 25°C 
FREQUENCY (f) = 200 MHz 

DRAIN-TO- SOURCE VOLTS (Vpg)=!5 


)—MILLIMHOS 
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INPUT SUSCEPTANCE ( big) -MILLIMHOS 


INPUT CONDUCTANCE (gj,) - MILLIMHOS 


Et ae ee anes 
Sesus Ueues gules ENETa EEESELESES CAEEIEEEES 


sebus SEsSsTESG Cassa esssseesaseessesees 


OUTPUT SUSCEPTANCE (bos)-MILLIMHOS 


OUTPUT CONDUCTANCE (g 


OSC CCUCPCEC OEE ois OTTITITILOIILIITI LILI LI tt tre ee 
-2 ) e 4 6 -2 =| 0 2 3 4 5 6 
GATE NO.2-TO-SOURCE VOLTS ( Ves) GATE NO. 2-TO-SOURCE VOLTS (Vgog) 
92SS-4090 
92CS -14767RI 
Fig. 16- yj, vs. VG25 Fig. 17- yos vs. VG25 


COMMON - SOURCE CIRCUIT é COMMON- SOURCE CIRCUIT - 
3} AMBIENT TEMPERATURE (Ta) = 25°C % ¢ AMBIENT TEMPERATURE (Ta) = 25° C WW 
= FREQUENCY (f) = 200 MHz Ww F FREQUENCY (f) = 200 MHz as c 
- 'S|DRAIN-TO- SOURCE VOLTS (Vos) = 15 i ~~ DRAIN-TO-SOURCE VOLTS (Vps) = 15 aa08 ws 
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GATE NO.2-TO-SOURCE VOLTS ( Vegas ) GATE NO. 2-TO-SOURCE VOLTS (VG2s) ee 
92SS- 4091 
Fig. 18- yf, vs. V625 Fig. 19- y-, vs. V625 


695 


File No. 436 


ice hese eig nani an ec ance ce ee 


Typical y Parameters vs. Frequency 


COMMON SOURCE CIRCUIT aaee8 COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta)= 25°C AMBIENT TEMPERATURE (Ta)= 25°C 
ORAIN-TO-SOURCE VOLTS (Vps)=!5 seseses DRAIN-TO-SOURCE VOLTS (Vps)=!5 
6] DRAIN MILLIAMPERES (Tp) = 10 DRAIN MILLIAMPERES (Ip)= 10 
GATE NO. 2-TO- SOURCE VOLTS (Veesk+4 1 
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INPUT CONDUCTANCE (g;.)—MILLIMHOS 
OUTPUT CONDUCTANCE (g,,)—MILLIMHOS 
OUTPUT SUSCEPTANCE (bo.)—MILLIMHOS 


INPUT SUSCEPTANCE (bj,)—-MILLIMHOS 


4 >_saeeneenneen CAA ert 
a tooo Hee HH oH seeeseess 
S8 400002 >— 20000 See eee eee eee eee CORR Ser 
CHEECH HE EHH + 19 CEE EEE EEE EEE EEE EEE EEE Ht 19 
a) 100 200 300 400 ) 100 200 300 400 
FREQUENCY (t)- MHz FREQUENCY (f)- MHz 
92SS-4092R 1 92SS-4093R1 
Fig. 20- y;, vs. frequency Fig. 21- yo, vs. frequency 


COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25° C 
DRAIN- TO-SOURCE VOLTS (Vps) = 15 

0.3] DRAIN MILLIAMPERES (Ip) = 10 
GATE NO. 2-TO- SOURCE VOLTS (Vs) = +4 


COMMON SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta)= 25°C 
15 DRAIN—TO-SOURCE VOLTS \Yos) =15 

DRAIN MILLIAMPERES (Ip)=! 

GATE NO.2-TO-SOURCE VOLTS seactes 
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| Yp, !— MILLIMHOS 


ae | BERR ESEDEES 
SS SSR eee EEE Sst eee +H 4 50 
Sea ee eeaen seeseserenseans San 


ASE ANGLE OF FORWARD TRANSADMIT TANCE (9)-DEGREES 


MAGNITUDE OF FORWARD TRANSAOMITTANCE 
ANGLE OF REVERSE TRANSADMITT ANCE (6,,) - DEGREES 
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Fig. 22- yt, vs. frequency Fig. 23.- y,, vs. frequency 
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Typical Characteristics DIMENSIONAL OUTLINE 
JEDEC TO-72 


COMMON-SOURCE CIRCUIT,GATE NO. | INPUT 
_ 100+ AMBIENT TEMPERATURE (Tg) =25°C 
§| DRAIN-TO- SOURCE VOLTS (Vps) #15 een 
GATE NO. I-TO SOURCE VOLTS (Vgj5)*-0.5V A 
GATE NO. 2 AT AC-GROUND POTENTIAL 


fs 
Tp 


ae 
I78\4.52 
}-— DIA. 


-210 (5.33 


ee 170 \4'32 


SEATING 
PLANE -000 (127) 
MIN 


>250 (6.35) MIN. 
| | | NOTE 2 


050 (1.27) MAX. 
4 LEADS 
O19 /.482 NOTE 2 
ole \406 


=2 = 0 ] 2 3 4 NOTE 2 
GATE NO. 2-TO- SOURCE VOLTS (Vgo5) 


FORWARD TRANSFER CONDUCTANCE (g 
© -MILLIMHOS DRAIN MILLIAMPERES ( 


100 (2.54) T.P. 
.050 (1.27) TP. 


92CS -15345RI NOTE 3 
Fig. 24- gf, and Ip vs. V625 
45° TP 
INSULATION 
COMMON SOURCE CIRCUIT 046/117 4 
AMBIENT TEMPERATURE (Ta)=25°C 036\914 048 Le NOTE 4 
FREQUENCY (f)=1 KHz o028\7II 
DRAIN-TO-SOURCE VOLTS (Vos) #15 see -uiaaine 
rH 
SUCES ACTRESSES RACES TREE ERS EGE Dimensions in Inches and Millimeters 


GATE NO.2-TO-SOURCE VOLTS (Vga5)=+4 


HH Note 1: Dimensions in parentheses are in millimeters and are 


derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050’’ (1.27 mm) and 0.250’? (6.35mm) from the seating 
plane. From 0.250’ (6.35 mm) to the end of the lead a maximum 
diameter of 0.021’ (0.533 mm) is held. Outside of these zones, 
the lead diameter is not controlled. 


Note 3: Leads having a maximum diameter of 0.019’ (0.482 mm) 
at a guaging plane of 0.054’? (1.372mm) + 0.001’? (0.025 mm) 
-0.000’’ (0.000 mm) below seating plane shall be within 0.007” 
(0.177 mm) at their true position (location) relative to a maxi- 
mum width of tab. 


FORWARD TRANSCONDUCTANCE (9¢,)-MILLIMHOS 


GATE NO.!-TO-SOURCE VOLTS (Veys) 
9258-4096 Note 4: Measured from actual maximum diameter. 


Fig. 25.- gf, vs. VG61S 
TERMINAL DIAGRAM 


COMMON - SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) 25°C 
FREQUENCY (f) = | kHz 

DRAIN -TO- SOURCE VOLTS (Vos) #15 


2) 


Le 


— MILLIMHOS 
: 

iE 

eseees 


itt 


LEAD 1-DRAIN 
LEAD 2-GATE No. 2 
ieee LEAD 3-GATE No. 1 
gucenscccesccecseccesecee LEAD 4-SOURCE, SUBSTRATE 
AND CASE 


GATE NO, 2-TO-DRAIN TRANSCONDUCTANCE (g¢s 
elt 
RL HH 


vi 


GATE NO. 2-TO-SOURCE VOLTS (Vg25) 
92CS -14787R2 


Fig. 26- Jfso VS: V625 
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RCE MOS Field-Effect Transistors 


Solid State 
Division 


N-Channel Depletion Types 


3N200 


Applications 


JEDEC TO-72 


RCA-3N200" is an n-channel silicon, depletion type, dual 
insulated-gate field-effect transistor. 


Special back-to-back diodes are diffused directly into the 
MOS® pellet and are electrically connected between each 
insulated gate and the FET’s source. The diodes effectively 
bypass any voltage transients which exceed approximately 
+10 volts. This protects the gates against damage in all 
normal handling and usage. 


A feature of the back-to-back diode configuration is that it 
allows the 3N200 to retain the wide input signal dynamic 
range inherent in the MOSFET. In addition, the low junction 
capacitance of these diodes adds little to the total 
capacitance shunting the signal gate. 


The excellent overall performance characteristics of the 
RCA-3N200 make it useful for a wide variety of rf-amplifier 


Maximum Ratings, Absolute-Maximum Values, at T4 = 25°C 


DRAIN-TO-SOURCE VOLTAGE, Vps....  -0.2 to +20 V 
GATE No.1-TO-SOURCE VOLTAGE, VG1s: 
Continuous (de) ..aseaccranenee news -6 to +3 V 
POAC « ensue wine eee SEs haem Owes -6 to +6 V 
GATE No.2-TO-SOURCE VOLTAGE, VaGoas: 
Continims (00)... seccsaeiarawns -6 to 30% of Vps Vv 
PAK wc ies cd coed ase i ancheows -6 to +6 V 
* DRAIN-TO-GATE VOLTAGE, 
VOGIOR VOG?2 Wo ncn wwe cs ws +20 Vv 
* DRAIN CURRENT, ID «sosexenses 50 mA 
* TRANSISTOR DISSIPATION, Pr: 
At ambient upto 25°C ..... 330 mW 
temperatures t above 25°C ..... derate linearly at 
2.2 mW/°C 


* AMBIENT TEMPERATURE RANGE: 

Storage and Operating .......... -65 to +175 oC 
* LEAD TEMPERATURE (During soldering): 

At distances_> 1/32 inch from 

seating surface for 10 seconds max. 265 oc 


*In accordance with JEDEC registration data format (JS-9 RDF-19A) 


Silicon Dual Insulated - Gate 
Field-Effect Transistor 


With Integrated Gate-Protection Circuits 
For Military and Industrial Applications up to 500 MHz 


e RF amplifier, mixer, and IF amplifier in military and industrial 
communications equipment 

e Aircraft and marine vehicular receivers 

e@ CATV and MATV equipment 

e Telemetry and multiplex equipment 


applications at frequencies up to 500 MHz. The two 
serially-cconnected channels with independent control gates 
make possible a greater dynamic range and lower cross— 
modulation than is normally achieved using devices having 
only a single control element. 


The two-gate arrangement of the 3N200 also makes possible a 
desirable reduction in feedback capacitance by operating in 
the common-source configuration and ac-grounding Gate No. 
2. The reduced capacitance allows operation at maximum 
gain without neutralization; and, of special im- 
portance in rf-amplifiers, it reduces local oscillator 
feedthrough to the antenna. 


The 3N200 is hermetically sealed in the metal JEDEC TO-72 
package. 


“ Metal-Oxide-Semiconductor. 
@ Formerly developmental type TA7684 


Performance Features 

e Superior cross-modulation performance and greater 
dynamic range than bipolar or single-gate FET s 

e Wide dynamic range permits large-signal handling 
before overload 

e Dual-gate permits simplified age circuitry 

e Virtually no agc power required 

e Greatly reduces spurious responses in FM receivers 


Device Features 
@ Back-to-back diodes protect each gate against 
handling and in-circuit transients 
e@ High forward transconductance — 
Gfs = 15,000 umho (typ.) 
@ High unneutralized RF power gain — 
Gps = 12.5 dB (typ.) at 400 MHz 
= 19 dB (typ.) at 200 MHz 
e@ Low VHF noise figure — 3.9 dB (typ.) at 400 MHz 
3.0 dB (typ.) at 200 MHz 
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INPUT 


ELECTRICAL CHARACTERISTICS 
at Ta = 25°C 


unless otherwise specified 


Gate No. 1-to-Source Cutoff Voltage 
Gate No. 2-to-Source Cutoff Voltage 
Gate No. 1-Terminal Forward Current 
Gate No. 1-Terminal Reverse Current 
Gate No. 2-Terminal Forward Current 
Gate No. 2-Terminal Reverse Current 


Zero-Bias Drain Current 


Forward Transconductance 
(Gate No. 1-to-Drain) 
Small-Signal, Short-Circuit Input 


Capacitance ! 

Small-Signal, Short-Circuit, 
Reverse Transfer Capacitance 
(Drain-to-Gate-No. 1) 


Small-Signal, Short-Circuit Output 
Capacitance 


Ciss 


Ciss 


Coss 


Power Gain (see Fig. 1) 


= 
n 


Noise Figure (see Fig. 1) 
Bandwidth 
Gate-to-Source Forward 


Breakdown Voltage Gate No. ] 
Gate No. 2 

*! Gate-to-Source Reverse 
Breakdown Voltage Gate No. 1 


Gate No. 2 


"Capacitance between Gate No. 1 and all other terminals. 
éThree-terminal measurement with Gate No. 2 and 
Source returned to guard terminal. 
*|in accordance with JEDEC registration data format 
(JS-9 RDF-19A) 
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SYMBOLS 


VG1Moff) 
VG2g(off) 
IG1SSF 
IGISSR 
IG2SSF 


IG2SsR 


V(BR)GISSF 


V(BR)G2SSF 


V(BR)GISSR 


V(BR)G2SSR 


3N200 


LIMITS 


TEST CONDITIONS UNITS 


Vps=+l5V, Ip =50uA 
Vg2s = +4V 

Vos =+15V, Ip =50uA 
Veis = 0 

Veigs=+1V | Ta = 25°C 
Veas = Vps = 0} Ta = 100°C 
Vols =-6V |Ta= 25°C 
Vegas = Vps = 0) Ta = 100°C 


Typ. 


| 


slits 


Fs 
> > 


Veg =+6V [Ta = 25°C 
Vols =Vps = 0] Ta = 100°C 
Vg2g=-6V Ty = 25°C 
Ves = Vps = 0) Ta = 100°C 
Vos =+15V, Vays =0 
Vgas = +4V 


=| 
> 


& 
> 


Vps=+15V 
Ip = 10mA 
Veas = +4V 


—n 
u 
— 
= 
P< 

N 


pF 


= 
eee = 
wo 6 — 


Vg2s = Vps 20 


Vois = Vps = 0 


Yeas = Vos =9 


Vis = Vps = 0 


OPERATING CONSIDERATIONS 
The flexible leads of the 3N200 ere usually soldered to 
the circuit elements. As in the case of any high-fre- 
quency semiconductor device, the tips of soldering 
irons MUST be grounded. 


IGISSR = 


IG2SSR = 
100 A 


! 
—_ 
w 


— 
(—) 
So 
S 


w 
© 
a 
w 


All resistances in ohms 
All capacitances in pF 


C), Co: 1.3-5.4 pF variable air capacitor: 
de Hammerland Mac 5 type or 

| equivalent 

| :1.9-13.8 pF variable air capacitor: 
| Hammerland Mac 15 type or 

| equivalent 

: Approx. 300 pF - capacitance form- 

ed between socket cover & chassis 
: 0.8-4.5 pF piston type variable 

air capacitor: Erie 560-013 or 
equivalent 

Inductance to tune circuit 


shied 


92SS-4577 


Fig. 1 - 400 MHz power gain and noise figure test circuit 


699 


3N200 


File No. 437 


Typical Characteristics 


AMBIENT TEMPERATURE (Ta) = 25°C 
DRAIN-TO-SOURCE VOLTS (Vps) = 15 


DRAIN MILLIAMPERES (Ip) 


aS 2 Pert Sees 
|| | LAs é>anaana PELE eee 
SESS? / 4.08 SERRE ESSSE CERES SESE ORES SSeS eee 
USS?” - 6008 CERES CESS S eee eee eee eee 


GATE NO. 1-TO-SOURCE VOLTS (Vgjs) 
92SS-4578 


Fig. 2-Ip vs. V675§ 


AMBIENT TEMPERATURE (Ta) = 25°C HoH HH Co H 
GATE NO. 2-TO-SOURCE VOLTS (Vg2s) = 4[ 1 | co TTT co TT 
en Se Re osas o 
ST eee no. L-TO-SOURCE VOLTS (Vgis) = 0:8 LT 
ge teaaacoaseces coeencaees 
SuGeSSeSneEee aeeeage Coo 


aaa 
aEan sEaaeeee 
San avanee See PTT TTT TTT Ty TTT 
wLLO Ty ps asualn eae ey oy yy 
PITT A | t 5 ey a CC A HH 

‘a ERERES CRSA ESSA 


DRAIN MILLIAMPERES (Ip) 


“a rT TT TT rT TT TTT Ty Ty Ty 
@ PU. G4 SERRE CRESS ERESS RES 
| 40 00008 SESSSRSSES SeeeeSeeeeeeee 
2.5u yi TTT ie Bees 
G aue>_s05 S0eeSSREREERE8 noe Pott 
a 7 aGS BRSSS SERS Sees seseesseeesees 


SRERB 
Lae aces BO0Sk0 05005 FSERFECTESSSSRSEEDES Lees 
PTH ae BERSSLECR DRESSES CROSS Pees Bee eee 


0 2 4 6 8 10 12 14 16 
DRAIN-TO-SOURCE VOLTS (Vps) 


92SS-4580 


Fig. 4-Ip vs. Vps 


A 
AMBIENT TEMPERATURE (Ta) = 25°C 
L] DRAIN-TO-SOURCE VOLTS (Vps) = 15 


DRAIN MILLIAMPERES (Ip) 


4 
seeeeitan’ A cesttastasttattartasttastas HH 
Seana /QGG0RGG00 Seeeeeeneee HH 

/ 465808 | ae oH rT TT 
S88’ ASEREReeeeee TTT HOC 
aea7 —. Seti ttt tteetetet tt 


a¥ 1 0 1 2 3 4 5 
GATE NO. 2-TO-SOURCE VOLTS (V¢s) 


9288-4579 


Fig. 3-Ip vs. V625 
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eT] tT TTT TT TT TT 
SBS SSSR SSREs Seeeeeeee 
SESRRSEE SAREE ESSER SeeRe 


4 AMBIENT TEMPERATURE (Ta) = 25°C 

EBEGUEERE’ dua MAX. POWER GAIN (G,,) = 0dB 

10 BREE EAP ARERR 
= ttt At Benes 


| +H 
SESRE? GEER CRRRRERERE EES 

-15 EEE ECE EEE 
SEGES 420082 SERRR Sees 


POWER GAIN (Gps _ dB 
reauaes 
aan 


ATE NO. 1-TO-SOURCE VOLTS (Vgjs) 


ate a 


AUTOMATIC GAIN CONTROL VOLTS (Vacc) 


92SS- 4581 


Fig. 5-Vacc vs. VG1S 


y and s Parameters vs. Frequency 


TEST CONDITIONS: Drain-to-Source Volts (Vps) = 15, Drain Milliamperes (Ip) = 10, 
Gate No. 2-to-Source Volts (Vo25) = 4 


CHARACTERISTICS SYMBOL 


Maximum Available Power Gain 
Maximum Usable Power Gain (Unneutralized)* 
Y Parameters 
Input Conductance 
Input Susceptance 
Magnitude of Forward Transadmittance 
Angle of Forward Transadmittance 
Output Conductance 
Output Susceptance 
Magnitude of Reverse Transadmittance 
Angle of Reverse Transadmittance 
§ Parameters 


Magnitude of Input Reflection Coeff. 
Angle of Input Reflection Coeff. 
Magnitude of Forward Transmission Coeff. 
Angle of Forward Transmission Coeff. 
Mangitude of Output Reflection Coeff. 
Angle of Output Reflection Coeff. 
Magnitude of Reverse Transmission Coeff. 
Angle of Reverse Transmission Coeff. 


*Limited only by practical design considerations 


Pa ae Papa 


dB 


mmho 


mmho 
mmho 
degrees 
mmho 
mmho 
mmho 
degrees 


degrees 
degrees 
degrees 


degrees 


File No. 432 —2—2—£_-_—HY—HY-H______ A 2831200 


Typical y Parameters vs. VDS 


AMBIENT TEMPERATURE (Ta) = 25°) | Yt te ttt tt ttt faci ccee eee 
FREQUENCY (f) = 400 MHz 
DRAIN MILLIAMPERES (Ip) = 10 eaene 


GATE NO. 2-TO-SOURCE VOLTS (Yeas) = 40 TT 


AMBIENT TEMPERATURE (Ty) = 25°C 
FREQUENCY (f) = 400 MHz 


DRAIN MILLIAMPERES (I D) = 10 eee essen seess 

GATE NO. 2-TO-SOURCE FOLTs (Y625) = 4 seeeasesecseses 

GR GRRE EROS 

0008 50008 SEGG8 SESnEeneGn cceeaceacaeGanne 

SERRE ATOR BASRA EERE PSOE E SERA DERE 
SN ee ees a Re Oe 


Se2asa58 Ce cic yy ty] 
ae aP pert rete et 
BESEE PGES BEES SERGE ERS EERE Eee 
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aa ROR ReH EERE 
aan seaeeen 
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oee G.\ee 
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ae 
Ld 
f | 
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INPUT CONDUCTANCE (g;,) — MILLIMHOS 
INPUT SUSCEPTANCE (b;,) — MILLIMHOS 


OUTPUT CONDUCTANCE (9s) OR SUSCEPTANCE (bo) - 


MILLIMHOS 


4 
ae! SSS RERinien Aataenen annaaanae 


nae 
Sere COC eee 
ECE EEE EEE EEE EEE EEE EEE EHH 
0 2 4 6 8 1 2 #44 4 6 
DRAIN-TO-SOURCE VOLTS (Vp) DRAIN-TO-SOURCE VOLTS (Vps) 
92SS-4582 92SS-4583 
Fig. 6-yj, vs. Vps Fig. 7-y,, vs. Vps 


AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 400 MHz 
DRAIN MILLIARPERES (Ip) = 10 


AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 400 MHz 

DRAIN MILLIAMPERES (Ip) = 10 

GATE NO. 2-TO-SOURCE VOLTS (V¢s) 
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See ea aseneeserenssssssss 
GPRS SRRER DIARRA RRES SE 
2.5 BEER 
SS808 88888 888888 pL 
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HH 
a 
ae 
MAGNITUDE OF REVERSE TRANSADMITTANCE 


| ys] — MILLIMHOS 


MAGNITUDE OF FORWARD TRANSADMITTANCE 
|yfs|_ - MILLIMHOS 


ANGLE OF FORWARD TRANSADMITTANCE Zyfs-DEGREES 
ANGLE OF REVERSE TRANSADMITTANCE ZY,, - DEGREES 


SRRSRER 

ESSER ESERSE ESE 
SSREE aoe08 SSESR EERE eeREs 
0 2 4 6 8 10 12 14 16 


DRAIN-TO-SOURCE VOLTS (Vps) 


DRAIN-TO-SOURCE VOLTS (Vps) 


9288-4584 9253-4585 


Fig. 8-yf¢, vs. VpS Fig. 9-yr5 vs. Vps 


Typical y Parameters vs Ip 


AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 400 MHz 
DRAIN-TO-SOURCE VOLTS (Vp) = 15 
GATE NO. 2-TO-SOURCE VOLTS (VG2s) = 


AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 400 MHz 
DRAIN-TO-SOURCE VOLTS (Vps) = 15 Ho 
GATE NO. 2-TO-SOURCE VOLTS (VG2s5) = 4 HH 

Sas eGGeeGueae 
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co Ht PEE, 
aera 


7 fhe eee eneee 
SHPREREERASABERE 
SSE BESRea 


INPUT SUSCEPTANCE (bj; ,) — MILLIMHOS 
OUTPUT SUSCEPTANCE (b,,) - MILLIMHOS 


“ 
o 
x= 
= 
= 
= 
= 
| 
> 
a 
Ww 
VU 
z 
< 
- 
VU 
> 
a 
z 
oO 
U 
~ 
P=) 
a 
z 


Secetaesccceres 
SEssesaesneestsees 
Sreritstecitasteets 


SURES SERRE SRERE RSE eRees 
am SESGR SESS Reeee sees 


0 2 4 6 8 10 12 14 16 
DRAIN MILLIAMPERES (Ip) 


”“ 
oO 
= 
= 
4 
al 
= 
| 
i) 
° 
a 
ww 
U 
z 
< 
= 
UV 
> 
a 
z 
o 
1) 
= 
> 
a 
= 
> 
oOo 


DRAIN MILLIAMPERES (Ip) 
S2SS-4586 92SS-4587 


Fig. 10-yjs vs. Ip Fig. 1l-y 9, vs. Ip 
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Typical y Parameters vs. Ip (cont'd) 


PRESSE SREES SEA 
AMBIENT TEMPERATURE (Ta) = 25°C }3=o [TT TT TTT Tr 
FREQUENCY (f) = 400 MHz 
DRAIN-TO-SOURCE VOLTS (Vps) = 15 
GATE MO. 2-TO-SOURCE VOLTS (Vg25) = 4111 
FRG00 SS008 ROSSER ESKER SRA ee 
S000 20008 SReneeneoneeeeee 
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i) S008 Cees eee 

a aoccse 
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MAGNITUDE OF FORWARD TRANSADMITT ANCE 
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DRAIN MILLIAMPERES (Ip) 


S2SS-4588 


12-yf, vs. Ip 


| | | 
AMBIENT TEMPERATURE (Ta) = 25°C.) Ht 


FREQUENCY (f) = 400 MHz 
DRAIN-TO-SOURCE VOLTS (Vps) = 15 


MAGNITUDE OF REVERSE TRANSADMITTANCE 


|¥,s| — MICROMHOS 


ANGLE OF REVERSE TRANSADMITTANCE ZY,, - DEGREES 


SSE 
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DRAIN MILLIAMPERES (Ip) 


9255-4589 


Fig. 13-y,, vs. Ip 


Typical y Parameters vs. VG25 


AMBIENT TEMPERATURE (T,) = 25°C 
FREQUENCY (f) = 400 MHz 

DRAIN-TO-SOURCE VOLTS (Vps) = 15 
DRAIN MILLIAMPERES oon = 


10 AT Vg25 = 


INPUT CONDUCTANCE (g;,) —- MILLIMHOS 
OUTPUT SUSCEPTANCE (bo) — MILLIMHOS 


-1 0 1 2 3 4 5 


GATE NO. 2-TO-SOURCE VOLTS (Vc25) 
92SS-4590 


Fig. 14- y;, vs. V625 


AMBIENT TEMPERATURE (Ta) = 25°C PCC 


FREQUENCY (f) = 400 MHz 
DRAIN-TO-SOURCE VOLTS (Vps) = 15 
DRAIN MILLIAMPERES (Ip) = 10 AT Vga = 4V 
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GATE NO. 2-TO-SOURCE VOLTS (Vg2s) 
92SS-4592 


Fig. 16- yt, vs. VG25 


ANGLE OF FORWARD TRANSADMITT ANCE ZYfs - DEGREES 
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AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 400MHz 
DRAIN-TO-SOURCE VOLTS (Vps) = 15 
DRAIN MILLIAMPERES (Ip) = 10 AT Vgas = 4 [1 
Pert err 
S0000 00808 SEeeeeeeee seeeeeeeeeee 
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OUTPUT CONDUCTANCE (go,) - MILLIMHOS 
OUTPUT SUSCEPTANCE (b,<) — MILLIMHOS 


GATE NO. 2-TO-SOURCE VOLTS (Vs) 
9255-4591 


Fig. 15- yo, vs. VG25 


AMBIENT TEMPERATURE (Ta) = 25°C 2ees 


FREQUENCY (f) = 400 MHz 
DRAIN-TO-SOURCE VOLTS (Vps) = 15 
DRAIN MILLIAMPERES (Ip) = 10 AT Vag = 
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Fig. 17- Yrs VS. V625 
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3N200 
Typical Characteristics 
PEE AMBIENT TEMPERATURE (Ta) = 25°C DIMENSIONAL OUTLINE 
ECHEEEEEETEEH | DRAIN-TO-SOURCE VOLTS (¥ps) = 15 JEDEC TO-72 
apa ric SISESEaSESEEISIEEENEIS 230(5.84 
aan coo 
209\5,31 
DIA- 


EAeEE 
178\4.52 
}-— DIA. 


-210 (5.33 


.030 (762) 
MAX. 170 \4.32 


SEATING 
PLANE — _— 


250 (6.35) MIN. 
NOTE 2 


FORWARD TRANSCONDUCTANCE (94<2)— MILLIMHOS 


Coo 4 LEADS 050 (1.27) MAX. 
essen fiinviatas 019 ey aie 
.016 (06 
92SS-4594 
‘ .050(1.27) TP 
Fig. 18- g¢52 vs. VG2s i NOTE 3 
45° T oN 
BECEE Ee SeSe0S05088 INSULATION 
SSSS0GS0R00eRe00R8 S50 SESE S REE EERE 
Pee SSO00 SAGES CSREES SESE eS SeeReeeeeeees Co ‘ 
S see ee -046(1.17 
g NEEEPEEEEEEHT > PERG auotenr reurenaTure cry = 250 sak a SeeQgir) TE 4 
do Peete + DRAIN-TO-SOURCE VOLTS (Vps) = 15 ctl gk 
= psSo ee Soir 92CS -11941R2 
08 CEE = A 
es FC FA . . : sae 
= CPOs Ae Dimensions in Inches and Millimeters 
~ Peta rse PAN Peete eee 
8 oP CCOOOCOT S Fe as 
2 Hee fd: oN HH HHH Note 1: Dimensions in parentheses are in millimeters and are 
OG beeeety PAY derived from the basic inch dimensions as indicated. 
8 7s ofa -_ ; . 
6 “HHH aan Note 2: The specified lead diameter applies in the zone be- 
2 geeeee A+ tween 0.050’? (1.27 mm) and 0.250’’ (6.35mm) from the seating 
e Seed plane. From 0.250’’ (6.35 mm) to the end of the lead a maximum 
2 Ht HH diameter of 0.021’’ (0.533 mm) is held. Outside of these zones, 
= 5 seo a the lead diameter is not controlled. 
[@) : « ° 
ccccccces sane Sesrsenrestsatenttsatecttent Note 3: Leads having a maximum diameter of rial (0.482 mm) 
\egeceee 4 scceeceuaenes:.==---seceeceeeeGeeee at a guaging plane of 0.054” (1.372mm) + 0.001” (0.025 mm) 
-1 0 1 2 3 -0.000’’ (0.000 mm) below seating plane shall be within 0.007” 
GATE NO. 1-TO-SOURCE VOLTS (Vs) (0.177 mm) at their true position (location) relative to a maxi- 
9255-4595 mum width of tab. 
Fig. 19- gf, vs. VG75 Note 4: Measured from actual maximum diameter. 
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URGE 


Solid State 
Division 


JEDEC TO-72 


RCA-40819 is an n-channel silicon, depletion type, dual in- 
sulated-gate field-effect transistor (FET). 


The excellent overall performance characteristics of the 
RCA-40819 make it useful for a wide variety of rf-amplifier 
applications at frequencies up to 250 MHz. The two serially- 
connected channels with independent control gates make 
possible a greater dynamic range and lower cross-modula- 
tion than is normally achieved using devices having only a 
single control element. 


The two-gate arrangement of the 40819 also makes possible 
a desirable reduction in feedback capacitance by operating 
in the common-source configuration and ac grounding Gate 
No.2. The reduced capacitance allows operation at maxi- 
mum gain without neutralization and reduces local oscillator 
feedthrough to the antenna — features of special importance 
in rf and if amplifiers. 


Special back-to-back diodes are diffused directly into the 
MOS”* pellet and are electrically connected between each 
insulated gate and the FET’s source. The diodes effectively 
bypass any voltage transients which exceed approximately 
+10 volts and protect the gates against damage in all normal 
handling and usage. 


The back-to-back diode configuration permits the 40819 to 
retain the wide input signal dynamic range inherent in the 
MOSFET. In addition, the low junction capacitance of these 
diodes adds little to the total capacitance shunting the signal 
gate. 


*Metal-Oxide-Semiconductor 


Device Features 
back-to-back diodes protect each gate against handling and in-circuit transients 
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40819 


Silicon Dual-Insulated-Gate 


Field-Effect Transistor 
With Integrated Gate-Protection Circuits 


For RF Amplifier Applications up to 250 MHz 


high forward transconductance: gf, = 12,000 umho (typ.) 

high unneutralized RF power gain: Gps = 18 dB (typ.) at 200 MHz 
low VHF noise figure: 3.5 dB (typ.) at 200 MHz 

low gate leakage currents: IG1ss & !G2SsS = 50 nA at Ta = 259 C 
increased drain-to-source voltage rating: Vps = —0.2 to +25 V 


Applications 


= RF amplifier, mixer, and [F amplifier in military, 
industrial, and consumer communications equipment 
® aircraft and marine vehicular receivers 


@ CATV and MATV equipment 


= telemetry and multiplex equipment 


Performance Features 


™ superior cross-modulation performance and greater 


dynamic range than bipolar or. single-gate FET s 


wide dynamic range permits large-signal handling before 
overload 


® virtually no agc power required 
™ greatly reduces spurious responses in FM receivers 
= dual gate permits simplified AGC circuitry 


The 25-volt drain-to-source rating permits the use of higher 
voltage power supplies. 


The 40819 is hermtically sealed in the metal JEDEC TO-72 
package. 
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MOS Field-Effect Transistors 


File No. 463 


cleaned ge ee 


Maximum Ratings 


Continuous Working Voltage”, at Ta = 25°C: Absolute Maximum Values, at Tq = 25°C: 
Gate No.1-to-Source Voltage, VGisg .. —6to+3 Vv Drain-to-Source Voltage, Vps..... —0.2 to #25 Vv 
Gate No.2-to-Source Voltage, VGasg .. -—6to +6or Vv Gate Terminal Current, 
40% of Ving 1G1S OF IGIS wince cts cn dem +100 MA 
. Drain-to-Gate Voltage, 
| (whichever value is less) ah 431 Vv 
Drain-to-Gate Voltage, VpGq or 
VES nieachaus sade stewie 425 Vv Drain Current, lp}. «ia ss ese na ese s 50 mA 
Transistor Dissipation, Py: 
AtTa upto 25°C .......... 330 mW 
At Ta above 25°C .......... derate linearly 2.2 mW/°C 
=Continuous Working Voltage Ratings must be observed to maintain A 7 me 
device characteristics. These ratings are based on long-term con- Ambient Temperature Range: 
tinuous voltage operation but may be exceeded for short durations Operating and Storage ........ —65 to +175 oC 


(e.g. testing of device characteristics), provided the absolute Maxi- 


aut Ratageare net exccered, Lead Temperature (During Soldering): 


At distances 1/32 in from seating 
surface for 10s max. ......... 265 oC 


ELECTRICAL CHARACTERISTICS, at Ta = 25° C unless otherwise specified 


= 
ESS 
eee 
ee 
ca BS 

o 

a 


LIMITS 


CHARACTERISTICS TEST CONDITIONS UNITS 


Max. 


< 


> 


+ 
Gate-No.2-Leakage Current IG2ss ibe 0 “he 0 
ero-Bias Drain Curren DSS V = = 
G2s = +4 V, Vgis =0 
Vps=+15 V, Ip =10mA 
Forward Transconductance (Gate-No.1-to-Drain) | g Vagos =+4V, f= 1kHz 


Small-Signal, Short-Circuit Input Capacitancet 


fs 
Small-Signal, Short-Circuit, me Vos =+15 V, Ip =10mA 
Reverse Transfer Capacitance Crss Vg2s = +4 V, f= 1 MHz 
(Drain-to-Gate No.1) 
: 
AG 
UG 
F 
| 


umho 


P=) 


~~ s 
oO 


ad 
— 
oo 
=u 
=I 


7 


ree Age toon Tomine |e | 


*Limited only by practical design considerations. OT hree-terminal measurement with Gate No.2 and Source returned to guard terminal. 


Vps=+15V,Ip = 10mA 
VG2s = +4 V, f= 200 MHz 


degrees 


Oo | 0 


— 
NS 
So 
fom] 
fom] 


T Capacitance between Gate No.1 and all other terminals 
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ee #F errite bead (4); Pyroferric Co. O = 40673 
TT exTERNAL SHLD Ng | “Carbonyl! J” 0.09 in OD; 0.03 V Disc ceramic. — 
> tj. =u? in 1D; 0.063 in thickness. Tubular ceramic. 


All resistors in ohms 
All capacitors in pF 


C1: 1.8 — 8.7 pF variable air capacitor: E. F. Johnson 
Type 160-104, or equivalent. 


C2: 1.5 — 5 pF variable air capacitor: E. F. Johnson Type 
160-102, or equivalent. 


C3: 1 — 10 pF piston-type variable air capacitor: JFD 
Type VAM-010; Johanson Type 4335, or equivalent. 
(OHMITE TYPE 


jFea oH Say C4: 0.8 — 4.5 pF piston type variable air capacitor: Erie 
560-013 or equivalent. 


L1: 4 turns silver-plated 0.02-in thick, 0.075-0.085 in 
92CS-17497 wide, copper ribbon. Internal diameter of winding = 
0.25 in, winding length approx. 0.80 in. 


L9: 4-1/2 turns silver-plated 0.02 in thick, 0.085-0.095- 
in wide, 5/16-in; 1D Coil = .90 in long. 


ISV 


Fig. 1. 200 MHz power gain and noise figure test circuit 


COMMON-SOURCE CIRCUIT, GATE No.! INPUT F4 
AMBIENT TEMPERATURE (T,)= 25°C 
FREQUENCY (f)= 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps)=15 

HH GATE No.!- VOLTAGE (Vgis) IS ADJUSTED 
| FOR Ip=IOmAWHEN Ve625 =4V 

F GATE No.2 AT AC- GROUND POTENTIAL 


COMMON-—SOURCE CIRCUIT, GATE No.! INPUT 
AMBIENT TEMPERATURE (Ta) =25°C 
FREQUENCY (f) = 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps) =!5 

GATE No.2 -TO-SOURCE VOLTS (Vg25)=4 


GATE No.|-TO-SOURCE VOLTS (Vis) VARIED 


NOISE FIGURE (NF) —dB 


NOISE FIGURE (NF)— dB 


) l 2 3 4 5 6 0 2 4 6 8 0 12 
GATE No. 2— TO—SOURCE VOLTS (V62s) DRAIN MILLIAMPERES (Ip) 
92CS—I5IO9RI 92CS—I5IIORI 
Fig. 2. NF vs. VG2S Fig. 3. NF vs. Ip 


COMMON SOURCE CIRCUIT 

AMBIENT TEMPERATURE (T,)=25°C 
DRAIN - TO-SOURCE Md 

DRAIN MILLIAMPERES (I 

GATE NO.2-TO-SOURCE 


o 
t 
n 
a 
be 
< 
a 
oO 
ox 
Wi 
= 
o 
a 


a 
ao] 
1 
© 
< 
= 
= 
a 
© 
ww 
J 
a 
< 
= 
< 
> 
a 
= 
=) 
= 
x 
a 
= 


on an 
-6 -5 -4 -3 -2 -l| O | 2 3 4 5 6 
GATE No. 2-TO-SOURCE VOLTS (Vgas) 


FREQUENCY (f)-MHz 
92CS-15049RI 92SS-4086 


Fig. 4. Gps vs. VG2s Fig. 5. MAG vs. f 
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HoH SRSReRE eee 
Ree eee 
aaae //.nenn GSES aan 


To = 
HoH: AMBIENT TEMPERATURE (Ta)=25°C [PTTTTT 
Peco ais COT 
o Pee 
siracistiittaoet Sesteceee Fansareses 
FEET Hae PEREREEEEH 
SacERe ae coo aanne 
HHH ay CO Too 
Co Coo 
°C Ao one ay [ CITT TTT 
e [SHES tH 3 fH His easeseee 
2 aH oH e H Seneecesssees 
wi coo mmea W Poo co Ai 
a Co anne 2 a ro 
= co Co = anp_a 
< aan = 3 Z 
4 | | Tt | a |_| 
= aan = i 5 { 
= oan = 
Co 
z 2 ans 
< a2 = 
e 
5 & 


an SaeanP / 
SERRE SRRE8", 44 


COO TTA VOLTS (Ves Res onan 
COC AAT ree oon 2a58 
Seecue> > “onaucuses asses fSTaeCseEaECteEenTe seu Stnseessee-caaeee 
OCT aT ECCT EEE CEH HE HH 
-2 -I ) 2 -4 -3  -2 -| i) ] 2 3 4 5 
GATE No. |- TO-SOURCE VOLTS (V¢js) GATE No.2—TO-SOURCE VOLTS (Vg2s) 
92CS—14790R2 92CS —14 41 IRI 
Fig. 6. !p vs. VG1§ Fig. 7. lp vs. V@o5 


Typical y Parameters vs. Vps 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ty) = 25°C 
FREQUENCY (f ) = 200 MHz 

DRAIN MILLIAMPERES (Ip) =!10 


COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f)=200 MHz 

DRAIN MILLIAMPERES (Ip)= 10 

GATE No.2-TO-SOURCE VOLTS (Vg25)=+4 


1 


rH 


gna ee srastszs 
Eisen aieeee 


+H 


H 
Oo 


FEE 


INPUT SUSCEPTANCE (bjs) —MILLIMHOS 


o 


INPUT CONDUCTANCE (gj.)—MILLIMHOS 


SUSCEPTANCE (bo,) -MILLIMHOS 


OUTPUT CONDUCTANCE (go) OR 


E8 
ES 
aeenen 
eeaaa 
Po ae 
08 HoH 
aE asene 
aeane seeeee' 
Semen Ft 

ae Beeaeeseee | 

PLE oH 

HHH+H 6 : eS 

i 2 3 4 5 6 7 8 § 10 WH 12 13 14 15 

DRAIN-TO-SOURCE VOLTS nase DRAIN-TO-SOURCE VOLTS (Vps) 
92CS-15342RI 92CS-|4783R| 
Fig. 8. yis vs. VDS Fig. 9. Yos vs. VpS 


o © | COMMON-SOURCE CIRCUIT ttt tt 
- T Ww ia 
bs peepee a i E —_ | AMBIENT TEMPERATURE (T,) = 25° C H co “ 
< FREQUENCY (f) =EQ0MUz w aig 7 Pere © 
= j P ra @ | DRAIN MILLIAMPERES (Ip) = wl 
D ae 
a DRAIN MILLIAMPERS ip) * 10 7 E te Wee seseee 7 ra) 
= GATE NO.2-TO-SOURCE VOLTS (Vgos)= ee & = ae te. cll —— hae a FEC Hath 
: : 2 4 HH 
r z =< od seaee ae 
Ca = r Co eaare O 
ato Ee = aan a8 | z 
xr = a to ana 5 < 
KS 2 =< 1.0 PLE oe 
a a a” CO Ee Te = 
of z 2 Fi =a8 a 
<5 & FH caanae. HHH oS 
aa a w o.7sCCN CELE ToT 59 2 
ee 2 2 ECON a a 
2 < & Coos F 
~ = > CON Ww 
u— & we CO * “ 
ro) 2 om SEG8 Wie) SER eee To -75 & 
“ UL COON Coo? > 
w ro) 9 COCA a i 
a w we Ca ‘ a 
=) = So A uw 
= S F oa LLL one 100 © 
Zz = Zz EN SeG0005088 100 wy 
© Ww oe) TT TT TTR sence Ree a 
= Be < = PCCP 2 
anan ae ee ry ae ee ee * 
CECT H100 ao PEEP rr ttt rr 


DRAIN-TO-SOURGE VOLTS (Vos) DRAIN-TO-SOURCE VOLTS (Vps) 


928-4573 
92SS-4087 


Fig. 10. yfs vs. VDS Fig. 11. yrs vs. Vos 
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| | a a ce a ee eee eee seer ie ere nee nee oe STs eran 


Typical y Parameters vs. |p 


COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tg)=25°C 
FREQUENCY (f)=200 MHz 
1.2) DRAIN-TO- SOURCE VOLTS (Vpg)= 15 
GATE NO.2 -TO-SOURCE VOLTS (Vg2¢)= sat 
PEER 
a 


3|coMMON- SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 

> 5|DRAIN-TO-SOURCE VOLTS (Vpg)= !5 


GATE NO. 2-TO-SOURCE VOLTS (Vg2s) = 4 


1.0H44 
: S508. “SS8808 
rT Ty ys “ a 
SUCRE DASE R REE Oe 
PEE | | 


ECE 
INPUT SUSCEPTANCE (bjs) —MILLIMHOS 


” 
Oo 
x 
= 
a 
2 
= 
| 
“n 
2S 
WW 
Oo 
z 
aq 
= 
oO 
po | 
[=) 
P4 
oO 
oO 
= 
=] 
a 
= 


0.6 


SUSCEPTANCE (bos) — MILLIMHOS 


OUTPUT CONDUCTANCE (gos) OR 


ace 
[ 2 3 4 5 6 7 6 9 O N i@ 13 14 15 
DRAIN MILLIAMPERES (Ip) 


DRAIN MILLIAMPERES (Ip) 


92SS-4088 
92CS-14776RI 


Fig. 12. yjs vs. 1p Fig. 13. Yos vs. ID 


COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25° C 
FREQUENCY (f) = 200 MHz 


COMMON- SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f)=200 MHz 

DRAIN-TO- SOURCE VOLTS (Vps)=!5 
GATE NO.2-TO-SOURCE VOLTS (Vg2s)=4 


ee 0 
REGS ERRESR 
aBaS Ree 


oe ay 1H = 


lY¢,I- MILLIMHOS 

ERERE RRS SRB 

SS ° 
iz 


| | oo 
ft tt ad py ttt ties 
ryt yy Ty BEE 


MAGNITUDE OF FORWARD TRANSADMITTANCE 

HASE ANGLE OF FORWARD TRANSADMITTANCE (@)- DEGREES 

MAGNITUDE OF REVERSE HANS ARNITENEE |e 
ANGLE OF REVERSE TRANSCONDUCTANCE (6,,) - DEGREES 


a 
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a 
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t | 
<8 
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r | 
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92SS-4089 


Fig. 14. yfs vs. 1D Fig. 15. Yrs vs. 1D 


Typical y Parameters vs. VG2S 


COMMON-SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25°C 

FREQUENCY (f) = 200 MHz rTTTTrec 

1.2] DRAIN -TO-SOURCE VOLTS ( Vps) = 15 cooctoooryle 
GATE NO.|-TO-SOURCE VOLTS (Vgs)=-06 H+++4+++- 
EEE ESS 
SUSE SSESE CSREES COC 
aoe 


INPUT SUSCEPTANCE (bjs) -MILLIMHOS 
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So 
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Oo 
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= 
oO 
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GATE NO.2-TO-SOURCE VOLTS (V¢2s) 
92SS-4090 


Fig. 16. Yjs vs. VG2S 
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COMMON-SOURCE CIRCUIT Pe COMMON - SOURCE CIRCUIT tw 
AMBIENT TEMPERATURE (Ta) = 25°C ) AMBIENT TEMPERATURE ( Ta) = 25°C % 
FREQUENCY (#1=200 Mis < 15] pRaIN-T0. SOURCE. VOLTS { Vos) 3 
iP Pc. s FE ps) = |5 Seen eee88 1 
o eATE aire ie )=-06 1] cS = GATE NO.| -TO-SOURCE VOLTS ( Vgjs) = -0.6 Shasaannan &S 
=a Gis ete 6s = COC ee brs 
= 05 Hea = a EEE ere Sean z 
5 SOS08 08088 28 Be aeRR 5 5 a Sane SERRE” GREE ERe < 
3 z rT Hoth Pic E 
ad wo 

2 = <6 [Food SaG07. 4neeeeeeneen - 
= o> Pepe SREEEEE SERED z 
| o4 we FSi CA =] 
A, 0: ma Serre vy, Corr Py 
2 £ Gos PTI iyi al ieee irr z 
o = ]\J Cpa GRRRC DES AEC eRe z 
— ne s2 Boe Sennen Terr - 
8 38 eo HH Pte tHttHt-2s 
2 = 9g@ ero 7 es oo on oa 
< Ee > Poo PT yyy iT Try = 
Oo a. u— Seees SeSSSSSRR6>— a0 4SecGEESSESGRE Seen S 
> ud o sHo ar ra 
a 29° SEGS8 S888 89 enn uw 

= S Ww SESS8S08000 2888 
S Pr ° Seeneeen ry 
=) CO a 
i= 15 = SSSS0 0000800007 000055 ei z 
> ci! 5 2 eeece eee Sees GeeenSnEnE < 
a a © HEHEHE a” 45558 rm 
a Coo 5 < aaeee BUSTER SR Eee SRO 2) 
= COC). = S000 SER 08 CERES OSes eee ees eee : 
PO irre rir eis Poi : 


OTTT TTT TTT PEC ree eee eee ie) 


-2 -| 0 | 2 3 4 5 6 -2 (0) 2 4 6 
GATE NO. 2-TO-SOURCE VOLTS (Vga) GATE NO.2-TO-SOURCE VOLTS ( Vees ) 
92CS -14767RI 92SS- 4091 
Fig. 17. Yos vs. VG2S Fig. 18. yfs vs. VG2s 


COMMON-SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25° C 
FREQUENCY (f) = 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps) = 15 
SET VG1s FOR Ip = 10 mA AT Vg25 = 4V 


as 
Po 
0.01 Co 


MAGNITUDE OF REVERSE TRANSADMITTANCE |Y,s| —mmho 
ANGLE OF REVERSE TRANSADMITTANCE (8,,) - DEGREES 


GATE NO. 2-TO-SOURCE VOLTS (VG2s) 9255-4575 


Fig. 19. Yrs vs. VG2S 


Typical y Parameters vs. Frequericy 


COMMON SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Tg)= 25°C 
DRAIN-TO-SOURCE VOLTS (Vps)=!5 

DRAIN MILLIAMPERES (Ip)= !0 an ae 
GATE NO.2-TO- SOURCE VOLTS Ls Bie oh 


SheeEe pt | 
osH eee Sesesucceteeai Giese 


COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta)= 25°C 
DRAIN-TO-SOURCE VOLTS (Vps)=15 
DRAIN MILLIAMPERES (Ip) = 10 


Stee 


r!0 Pa 44.0 


INPUT SUSCEPTANCE (bj,)-MILLIMHOS 
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OUTPUT CONDUCTANCE Hoar mcm 
OUTPUT sicgenr ase (bo) —MILLIMHOS 


ann 
BEECHES EEHEHEEEEE 
PT TTT Ty yy 
Ey at aees ae See ee 
|_| acon SESeSRRRERRERS ae EEE 
CHER REEEEEE EEE EEE HH 4 Ho EEE EEE EEE EEE EEE 
FREQUENCY (t)- MHz FREQUENCY (f)- MHz 
92SS-4092 92SS-4093 
Fig. 20. ys vs. frequency Fig. 21. Vos vs. frequency 
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COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25° C 
DRAIN-TO-SOURCE VOLTS (Vps) = 15 
0.3] DRAIN MILLIAMPERES (Ip) = 10 
GATE NO. 2-TO-SOURCE VOLTS (Vg2s) = +4 


COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta)= 25°C 
DRAIN-TO-SOURCE VOLTS (Vps)= =15 
IS}ORAIN MILLIAMPERES (Ip)= as 
GATE NO. 2-TO-SOURCE VOLTS (Ve2s+4 HH 


PT Sene8 
a om Coo 
rt fsl Sennen Cr 


See eee. ' 
USS SEKeSe 
See eeee 


| ¥,1— MILLIMHOS 


PEELE EEE 


MAGNITUDE OF FORWARD TRANSADMITTANCE 
ASE ANGLE OF FORWARD TRANSADMIT TANCE (8)-DEGREES 

MAGNITUDE OF REVERSE TRANSADMITTANCE Mesl_mnhe 

ANGLE OF REVERSE TRANSADMITT ANCE (,,) - DEGREES 


Pry yy ee SESRER Sees 
SESE Seen BEC CE eee eee 
FEE EEE EEE EEE EEE EEE OO 6 


3 100 200 300 400 0 100 200 300 
FREQUENCY (f) —MHz FREQUENCY (MHz) 
992SS-4576 
92SS-4094 
Fig. 22. yfs vs. frequency Fig. 23. Yrs vs. frequency 


COMMON SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f)=1 KHz 
DRAIN-TO-SOURCE VOLTS (Vos) =15 


COMMON-SOURCE CIRCUIT, GATE NO. | INPUT 
_|00-++ AMBIENT TEMPERATURE (Ta)=25°C 
S| DRAIN-TO- SOURCE VOLTS (Vps) #15 
GATE NO. I-TO SOURCE VOLTS (Vgj5)*-0.5V 
GATE NO. 2 AT AC-GROUND POTENTIAL 


D 


eT Ga ee 


FORWARD TRANSFER CONDUCTANCE (g¢,) 
-MILLIMHOS DORAIN MILLIAMPERES (I 
DO 


mM DAD 


FORWARD TRANSCONDUCTANCE (g¢,)-MILLIMHOS 


° 
° 
° 


GATE NO. 2—TO-SOURCE VOLTS (Vos) GATE NO.I-TO-SOURCE VOLTS (Vers) 
92CS -15345RI 92SS-4096 


Fig. 24 gfs and 1p vs. VG2s Fig. 25. 9fs vs. VG1S 


COMMON - SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ty) = 25°C 
FREQUENCY (f) = | kHz 

DRAIN - TO - SOURCE VOLTS (Vps) =15 


2) 


GATE NO. 2-TO-DRAIN TRANSCONDUCTANCE (g¢, 
— MILLIMHOS 


-3 -2 -| 10) I 2 3 
GATE NO. 2-TO-SOURCE VOLTS (Vegas) 


92CS -14787R2 


Fig. 26. Ifs2 VS. V625 
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TERMINAL DIAGRAM 


OPERATING CONSIDERATIONS 


The flexible leads of the 40819 are usually soldered to the 
circuit elements. As in the case of any high-frequency semi- 
conductor device, the tips of soldering irons MUST be 
grounded. 


LEAD 1- DRAIN 

LEAD 2 - GATE No.2 

LEAD 3 - GATE No.1 

LEAD 4 - SOURCE, SUBSTRATE, AND CASE 


DIMENSIONAL OUTLINE 
JEDEC TO-72 


2.54 T.P. 
1.27 T.P 
.762 
.914 1517 
711 1.22 
12.70 


Note 1: (Four leads). Maximum number leads omitted in this outline, 
“none” (O). The number and position of leads actually present are 
indicated in the product registration. Outline designation deter- 
mined by the location and minimum angular or linear spacing of any 
two adjacent leads. 

Note 2: (All leads) @b> applies between |, and I9. ob applies 


between |9 and .500" (12.70 mm) from seating plane. Diameter is 
uncontrolled in 14 and beyond 500" (12.70 mm) from seating plane. 


INSULAT 
BATON Note 3: Measured from maximum diameter of the product. 


7 \ 
j ‘ 4 ; Note 4: Leads having maximum diameter .019"’ (.483 mm) measured in 
k 


gaging plane .054” (1.37 mm) + .001” (.025 mm) — .000”’ (.000 mm) 
below the seating plane of the product shall be within .007” (.178 mm) 
of their true position relative to a maximum width tab. 


Note 5: The product may be measured by direct methods or by gage. 


Note 6: Tab centerline. 
92CS-17444 
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MOS Field-Effect Transistors 


40600 
40601 
40602 


RCA 40600, 40601, and 40602* are n-channel de- 
pletion type, dual-insulated-gate, field-effect transistors 
utilizing the MOS construction. These devices have char- 
acteristics which make them highly desirable for rf-ampli- 
fier applications (40600), mixer applications (40601), 
and first-if-amplifier applications (40602) in vhf TV re- 
ceivers and other types of commercial equipment oper- 
ating at frequencies up to approximately 250 MHz. 


These transistors feature a series arrangement of 
two separate channels, each channel having an inde- 
pendent control gate. In amplifier applications the 40600 
and 40602 with their wide dynamic range provide sub- 
stantially better cross-modulation performance than is 
obtainable with bipolar or single-gate field-effect tran- 
sistors. In mixer applications the 40601 provides ex- 
cellent isolation between the oscillator and rf signals 
because each of the two signal frequencies being mixed 
has its own control element. The wide dynamic range 
of the 40601 minimizes cross-modulation which is gener- 
ally encountered in mixer stages. 

Provision of two insulated gates also results in 
extremely low feedback capacitances (0.02 pF typ.), a 
feature which enables the 40600 and 40602 to provide 
high maximum useable power gains in unneutralized 
circuits — for example, 20 dB at 200 MHz typ. for the 
40600, and 35.dB typ. at 44 MHz for the 40602. The 
gain of the rf and if stages can be controlled by apply- 
ing agc voltage to gate No.2 and agc delay is easily ob- 
tained. Virtually no agc power is required for full gain 
reduction. 

Types 40600, 40601, and 40602 are hermetically 
sealed in metal JEDEC TO-72 packages. 


* Formerly dev. types TA7149, TA7262, TA7189, respectively. 


Maximum Ratings, Absolute-Maximum Values at Ta = 25°C: 


DRAIN-TO-SOURCE VOLTAGE, Vps..... 
GATE No.1-TO-SOURCE VOLTAGE, Vals: 


Continuous (de) . 4086 ses ane be wae e 


0 to +20 Vv 


+1 to -8 V 


Peak aC ssc Ss te eR THRE RTH ERS +20 to -8 Vv 
GATE No.2-TO-SOURCE VOLTAGE, Vq2s: 

Continuous (dc) ics c ke eee ue e eee -8 to 40% of Vps V 

P@adk aC sw cia Se nee b OS DOS we ae ee & -8 to +20 V 
DRAIN-TO-GATE VOLTAGE, VpGI1 or Vpq2.: +20 V 
DRAIN CURRENT, Ip (Pulsed): 

Pulse duration < 20 ms, 

duty factor 2 0.15. .......2-2--+26- 50 mA 
TRANSISTOR DISSIPATION, Py: 

At ambient up to i 2 400 mW 

temperatures ( above 25°C .......... derate linearly at 

2.67 mW/°C 


AMBIENT TEMPERATURE RANGE: 
Storage and Operating ....6.68 0688568; -65 to +175 °C 
LEAD TEMPERATURE (During soldering): 


At distances Ea 1/32" from seating . 
surface for 10 seconds max. ......... 265 Ls 


SILICON DUAL 
INSULATED-GATE 
FIELD-EFFECT 
TRANSISTORS 


N-Channel Depletion Types 
For VHF TV Receiver Applications 


TO-72 


APPLICATIONS 


e VHF TV Receiver 
40600 for rf amplifier applications 
40601 for mixer applications 
40602 for first-if-amplifier applications 


PERFORMANCE FEATURES 


@ superior cross-modulation performance and greater 
dynamic range than bipolar and single-gate field-effect 


transistors 
e permits use of vacuum-tube biasing techniques 


e excellent thermal stability 


DEVICE FEATURES 


e extremely low feedback capacitance 
C.5, = 0.02 pF typ. 

e high power gain 
MUG,, = 20 dB typ. for 40600 
MAG 35 dB typ. for 40602 
MAG¢ = 14 dB typ. for 40601 
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40600—40602 


ELECTRICAL CHARACTERISTICS, at Ta = 25°C 


SYMBOLS 


= + — 
Gate No.1-to-Source Cutoff Voltage | V@is(off) Vos = +15V, Ip = 200 HA 
Vq@2s = +4V 
Vos = +15V, Ip = 200 uA 
Gate No.2-to-Source Cutoff Voltage VG2s(off) si ; D B 
G1S ~ 


Gate No.1 Leakage Current IG1ss V@ls =-20V, Vg2s = 9, Vps =0 


IG2ss Ve@2s =-20V, VeIs =, Vps =0 


CHARACTERISTICS TEST CONDITIONS 


Gate No.2 Leakage Current 


= + _ 
Forward Transconductance peak : ns 
G2s = t4V, f = z 


40600 40602 40601 
RF AMPLIFIER IF AMPLIFIER MIXER 
f = 200 MHz f = 44 MHz f = 200 MHz 


CHARACTERISTICS Local-oscillator injection 


VG1s is adjusted for Ip = 10 mA 
Gate No.2 at AC ground potential 
Vps = 13V, Vq@2s = +4V 


Voltage on 
Gate No.2 =750 mV 
Vps = 15V 
VG2s = +0.6V 


VGl1s = 0.75V 


Small-Signal, Short Circuit 0.02 typ. 0.02 typ. 0.02 typ. 
Reverse-Transfer Capacitance 0.03 0.03 0.0 
(Drain-to-Gate No.1) at f = 1 MHz He Mees om AEs -03 max. 


Ee OO 


Phase Angle of Forward 
Transadmittance 


Maximum Available Power Gain 


Maximum Usable Power Gain MUG ) sees 26 


(Unneutralized) u 3 Stages 24 


Power Gain 
See Fig.1 for measurement circuit 


* Magnitude of forward conversion transadmittance 


** Maximum available conversion gain 
4 Limited by practical design considerations 
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* Tubular ceramic. 
Y Disk ceramic. 


IN UT Tere 
“an # Ferrite bead (12 used); Indiana General No. H1742C-(A-147) 
aL or F1157-1-H, or equivalent. 
] 
27K C1, C2: 1.5-5 pF variable air capacitor: E. F. Johnson Type 160-102, 
| or equivalent. 
(OHMITE TYPE Cz: 1-10 pF piston-type variable air capacitor: JFD Type VAM-010, 
2235 OR EQUIV.) Johanson Type 4335, or equivalent. 
Le aes ED CY LO Cy: 0.3-3 pF piston-type variable air capacitor: Roanwell Type 
MH-13, or equivalent. 
36K Lj: 5 turns silver-plated 0.02" thick, 0.07"- 0. 08" wide copper 
ribbon. Internal diameter of winding = 0.25": winding 
length approx. 0.65". Tapped at 1-1/2 turns from Cj end 
of winding. 
O , ASC 
‘ 1K (NEG) L,: Same as Ly except winding length approx. 0.7", no tap. 
‘AGC 


92CS-ISO59R1 


Fig.1 - 200 MHz Power Gain and Noise Figure Test Circuit for 40600 and 40602 
TYPICAL SMALL-SIGNAL Y-PARAMETER CHARACTERISTICS at 200 MHz 
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* COMMON-SOURCE CIRCUIT 
1” AMBIENT TEMPERATURE (Tg) =25°C 
i FREQUENCY (f ) = 200 MHz 

— DRAIN-TO-SOURCE VOLTS (Vpg)= 15 
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=1COMMON- SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f ) = 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vos) = 15 
GATE NO. 2-TO-SOURCE VOLTS (Vg62s5) = 4 
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INPUT CONDUCTANCE (gjs)— MILLIMHOS 
INPUT SUSCEPTANCE (bjs) —MILLIMHOS 
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soa Seeeats 
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SUSCEPTANCE (bos) — MILLIMHOS 


OUTPUT CONDUCTANCE (gos) OR 


se 

DRAIN MILLIAMPERES (Ip) | 2 3 4 5 6 7 8 9Y WO tt 2 13 14 15 
92CS-1477IRI DRAIN MILLIAMPERES (Ip) 

92CS 14776 


Fig.2 - Ves vs. Ip Fig.3 - Vaz vs. Ip 


COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ty)=25°C 


FREQUENCY (f)=200 MHz 
DRAIN- TO-SOURCE VOLTS (Vps)=!5 
GATE No. i Lei Lissa VOLS S (Ve2s)* 24 


*“COMMON-SOURCE CIRCUIT 
+++, AMBIENT TEMPERATURE (Tg) =25°C 
ie FREQUENCY (f )= 200 MHz 
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SUSCEPTANCE (brs) —MICROMHOS 


FORWARD TRANSFER CONDUCTANCE (g¢,) OR 
REVERSE TRANSFER CONDUCTANCE (g;,) OR 


DRAIN MILLIAMPERES (Ip) DRAIN MILLIAMPERES (Ip) 
92CS-14763R! 92CS-14773RI 


Fig.4- Ys. vs. Ip Fig.5-Y,, vs. Ip 
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TYPICAL SMALL-SIGNAL Y-PARAMETER CHARACTERISTICS at 200 MHz 


COMMON- SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25 °C 
FREQUENCY (f)= 200 MHz 

DRAIN MILLIAMPERES (Ip)=8 

GATE No. 2-TO-SOURCE Wouts (Vg2s)= 4 
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SUSCEPTANCE (b¢,) —MILLIMHOS 
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Fig.6 ad Y; 


5 YS Vps 


FREQUENCY (f) = 200 MHz 


PEEPS 


COMMON- SOURCE CIRCUIT 
AMBIENT TEMPERATURE (T,)=25 °C 


g2cs— 


INPUT SUSCEPTANCE (bjs) — MILLIMHOS 


14764RI 


DRAIN- - SOURCE VOLTS (Vps) 


Fig.8 : v he VS. Vps 


COMMON-SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Tg) = 25°C 
FREQUENCY (f) = 200 MHz 

DRAIN- TO-SOURCE VOLTS (Vps) =!3 

GATE No.!|-TO-SOURCE VOLTS (Vgjs) =-0.6 


4 
GATE No. 2- TO-S0URGE VOLTS (Vegas) 


Fig.10-Y;. vs. Vers 


INPUT SUSCEPTANCE (bjs) — MILLIMHOS 
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OUTPUT CONDUCTANCE (gos) OR 


REVERSE TRANSFER CONDUCTANCE (g,,) OR 


COMMON - SOURCE CIRCUIT 


AMBIENT TEMPERATURE (Ty) = 


25°C 


FREQUENCY (f ) = 200 MHz 
DRAIN MILLIAMPERES (Ip) =8 


SUSCEPTANCE (bo,) —MILLIMHOS 
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Fig.7 - Te vs. Vps 


- FREQUENCY (f) = 200 MHz 
DRAIN MILLIAMPERES (Ip)=8 
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DRAIN-TO-SOURCE VOLTS (Vps) 


COMMON~ SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vpg) =!3 

GATE NO.!- TO-SOURCE VOLTS (Vg45)=-0.6L- 


Fig. 
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9. a VS. Vps 


"EEE 


dE 


OTTTT | 


Ww 
ie) 
jo 
= 
3 
2 
= 
i] 
coo 2 
ee : 
rc G 
ct) z 
HH és 
WW 
HH : 
| 
(ep) 
PEELE ‘ 
Seeeeeeen > 
coo Be a. 
HH seas a 
an HEE HEH +4 9° 
0 2 3 4 5 6 
GATE NO. 2-TO-SOURCE VOLTS (Vgog) 
92CS 14767 
Fig.11 -Y,, vs. Veas 


40600—40602 


INPUT CONDUCTANCE (g,,)— MILLIMHOS 
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TYPICAL Y-PARAMETER CHARACTERISTICS at 200 MHz 


COMMON- SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 

DRAIN- TO-SOURCE VOLTS (Vps) =!5 

GATE No.!- TO-SOURCE VOLTS (Vgjs)=-0.6 
[| 


ee~. 


SUSCEPTANCE (b¢,) —MILLIMHOS 


-2 ) 2 4 6 8 
GATE No. 2-TO- SOURCE VOLTS (Vga) 
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Fig.12- Ys. vs. Vers 


COMMON- SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tq) = 25°C 
FREQUENCY (f) = 200 MHz 

DRAIN-TO- SOURCE VOLTS (Vps) =!5 


GATE NO.i-TO-SOURCE VOLTS (Vgj5) = -0.6 
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EEE 
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REVERSE TRANSFER 
CONDUCTANCE (g;,) OR 
SUSCEPTANCE (b;s)- MICROMHOS 


=f O | 2 > 4 5 6 
GATE No.2-TO-SOURCE VOLTS (V62s) 
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Fig.13 - Y,, vs. Vers 


TYPICAL SMALL-SIGNAL Y-PARAMETER CHARACTERISTICS at 44 MHz 


TTTCOMMON = SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tg) = 25°C 
tT} FREQUENCY (f) = 44 MHz 
DRAIN - TO- SOURCE VOLTS (Vps)= 15 
++GATE No.2—-TO- SOURCE VOLTS (Vgos5)=4 


INPUT SUSCEPTANCE (bis) —MILLIMHOS 


DRAIN MILLIAMPERES (Ip) 
92CS-I47I5RI 


Fig.l4-Y;. vs. Ip 
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Fig.16 - Ys. vs. Ip 


716 


COMMON — SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ty) = 25°C 
FREQUENCY (f)=44 MHz 

DRAIN — TO— SOURCE VOLTS (Vps) = 15 

S (Vg 2s) =4 
CCL 


OUTPUT CONDUCTANCE (gos) —MILLIMHOS 
OUTPUT SUSCEPTANCE (bos) — MILLIMHOS 


DRAIN MILLIAMPERES (I) 
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Fig.15 - Y,, vs. Ip 


COMMON — SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tg) = 25°C [} 
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Fig.17-Y,. vs. Ip 


File No. 333 


File No. 333 


40600—40602 


TY PICAL SMALL-SIGNAL Y-PARAMETER CHARACTERISTICS at 44 MHz 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE ia 25°C 
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FORWARD TRANSFER CONDUCTANCE (g¢s) OR 
SUSCEPTANCE (b¢s)—MILLIMHOS 


5 10 
DRAIN-TO-SOURCE VOLTS (Vps) 


Fig.20 - Yf5 vs. Vos 


FH GATE No. 2-TO- SOURCE VOLTS (Vg2g) =4 


COMMON — SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 44 MHz 

DRAIN MILLIAMPERES (Ip)=8 

GATE NO.2 ~ TO — ai VOLTS (VGas) =4 } 


OUTPUT CONDUCTANCE (ggg) OR 
1 SUSCEPTANCE (bos) — MILLIMHOS 


INPUT SUSCEPTANCE (bj,) — MILLIMHOS 


12 13 DRAIN—TO—SOURCE VOLTS (Vos) 
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Fig.19 - a vs. Vos 


COMMON — SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ty) = 25°C 
FREQUENCY (f)=44 MHz 
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Fig.21 vs. Ving 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 44 MHz 
DRAIN-TO-SOURCE VOLTS (Vps) =13 


INPUT CONDUCTANCE (gj,)-MILLIMHOS 
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Fig.22- Y;. vs. Vers 
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TYPICAL SMALL-SIGNAL Y-PARAMETER CHARACTERISTICS at 44 MHz 


THCOMMON-SOURCE tH COMMON -SOURCE CIRCUIT 
CIRCUIT AMBIENT TEMPERATURE (Ta) = 25° C 
FREQUENCY (f) = 44 MHz 
DRAIN -TO-SOURCE VOLTS (Vps) =!3 
GATE No. |-TO-SOURCE VOL ~ (Ves) = -0.6 8 
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Fig.24 - Vhe vs. Vo2s Fig.25 - : VS. Ve2s 


TYPICAL SMALL-SIGNAL CHARACTERISTICS vs. FREQUENCY 


[tT] COMMON -SOURCE CIRCUIT 


AMBIENT TEMPERATURE (Ta)=25°C 
DRAIN-TO-SOURCE VOLTS oe 15 
DRAIN MILLIAMPERES (Ip) = 


GATE No.2-TO-SOURCE VOLTS Vga) 4 
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COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) =25°C 
DRAIN-TO-SOURCE VOLTS (Vps)=!5 
DRAIN MILLIAMPERES (Ip) = 8 

GATE No.2-TO-SOURCE VOLTS (Vg2s)=4 
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OUTPUT RESISTANCE (rog.) —K2 
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Fig.27 - C,., and R,., vs. f 
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Fig.26- C;., and R;., vs. f 
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COMMON - SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25°C 

DRAIN -TO-SOURCE VOLTS (Vpg) =!5 

DRAIN MILLIAMPERES (Ip)=8 

GATE No.2-TO-SOURCE VOLTS(Vg25)=4 
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Fig.28 - Yz. vs. f 
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TYPICAL TRANSFER CHARACTERISTICS 
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Fig.29 - Ip vs. Vo1s 


AMBIENT TEMPERATURE (Ta) = 25 °C 
DRAIN-TO-SOURCE VOLTS (Vps) =!5 
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Fig.30 - Ip vs. VG625 


TYPICAL OPERATING CHARACTERISTICS 
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Fig.31 - Its] VS: Vols 


COMMON-SOURCE CIRCUIT 
& SRAMBIENT TEMPERATURE 


INPUT-SIGNAL LEVEL 
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DIMENSIONAL OUTLINE FOR TYPES 40600, 40601, and 40602 


JEDEC TO-72 
330/584 
‘209\5.31 

DIA; 
195 


ee 
178\4.52 
}— DIA. 


.210 (5.33 


.030 (.762) 170 \4.32 


MAX. 


SEATING 
PLANE -900 (127) 
MIN 


-250 (6.35) MIN. 
NOTE 2 


050 (1.27) MAX. 


4 LEADS 
019 /.482 NOTE € 
016 \406 
NOTE 2 100(254) TP. 
050 (1.27) TP. 
. . , NOTE 3 
Dimensions in inches 
and millimeters 
45° TP 
a INSULATION 
3e(sia) K 
036\914 r~ 048/122 
epee NGTE 4 
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COMMON - SOURCE CIRCUIT 

AMBIENT TEMPERATURE (T,)= 25°C 

FREQUENCY (f) = [kHz 

DRAIN -TO- SOURCE VOLTS (Vpg) =15 
lOlINPUT - SIGNAL LEVEL 

(APPLIED TO GATE NO.2)= I mV 


2) 


£ 
& 
W 
oO 
3 
FE 
[o) 
= ] 
(a) 
5 
ace 
4 a oaee 
pa a cosee sees 
<2 Se 
titer t 
re OF Siti a 
4 coo 
2s aa “<2 A tH case 
a Fj oH Hoth soa, oO 
w 4 x 
6 “HEHEHE PE 
oO aug Ts % ry 
r BES HARES 
a Ban se 
S soaes aN 
- cut 
= sasee as 
<q 
° euneacesas Saneeee 
SCOSSA SRST ASE? CARES CHUSASHSHE BOSTIEREA 
-3 -2 -| ce) | 2 3 
GATE NO. 2-TO-SOURCE VOLTS (Vg2s) 
92CS 14787RI 


Fig.32 “Ifso VS: VG25 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0 250" (6.35 mm) to the end of the lead a maxi- 
mum diameter of 0.021" (0.533 mm) is held. Outside of these 
zones, the lead diameter is not controlled. 


Note 3: Leads havinga maximum diameter of 0.019" (0.482 mm) 
at a gauging plane of 0.054" (1.372 mm) + 0.001" (0.925 mm) 
0.000" (0.000 mm) below seating plane shall be within 
0.007"(0.177 mm) of their true position (location) relative to a 
maximum width of tab. 


Note 4: Measured from actual maximum diameter. 


TERMINAL DIAGRAM 


lead 1 — Drain 

Lead 2 — Gate No. 2 

Lead 3 — Gate No. 1 

lead 4 — Source, Substrate and Case 
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Solid State 
Division 


RCA 40603 and 40604* are n-channel silicon, deple- 
tion type, dual insulated-gate, field-effect transistors 
utilizing the MOS construction. 


These devices have exceptional characteristics for 
rf-amplifier (40603) and mixer applications (40604) in 
FM tuners and other commercial equipment operating 
at frequencies up to approximately 150 MHz. These tran- 
sistors feature a series arrangement of two separate 
channels, each channel having an independent control 
gate. For amplifier applications the 40603 with its wide 
dynamic range provides substantially better cross-modu- 
lation performance and relative freedom from spurious 
responses than is obtainable with bipolar or single-gate 
field-effect transistors. The mixing function performed 
by the 40604 is unique in that the signal applied to gate 
No.2 is used to modulate the input-gate (gate No.1) 
transfer characteristic. This technique is superior to 
conventional ‘‘square law’’ mixing, which can only be 
accomplished in the non-linear region of the device trans- 
fer characteristic. 


Because of the low feedback capacitance (0.02 typ. 
pF) the 40603 can provide a power gain of 25 dB (typ.) 
at 100 MHz in an unneutralized amplifier circuit. 

The gain of the rf stage can be controlled by apply- 
ing agc voltage to gate No.2. Virtually no agc power is 
required for full gain reduction. 

The 40603 and 40604 are hermetically sealed in 
JEDEC TO-72 packages. 


* Formerly dev. types TA7150 and TA7151, respectively. 


Maximum Ratings, Absolute-Maximum Values at Ta = 25°C: 


DRAIN-TO-SOURCE VOLTAGE, Vps.... 
GATE No.1-TO-SOURCE VOLTAGE, Vg1s: 


Continuous (dc) «ess sees vee ae ann 


0 to +20 V 


-8 to +1 Vv 


POSE GE 64h ea 6h we eS 4G ER OE SS -8 to +20 Vv 
GATE No. 2-TO-SOURCE VOLTAGE, Vq?2s: 

Continuous (dc) ............20002 -8 to40%0f Vps V 

PGE OG «cri cc ce eee dew eR eee Ee -8 to +20 Vv 
DRAIN-TO-GATE VOLTAGE, 

VpGl Of VOGSs «6 kee ewe we ee ee ee +20 Vv 


DRAIN CURRENT, Ip (Pulsed): 


Pulse duration & 20 ms, 


doty factor 2 T.15 603s « « S2k eae ew 50 mA 

TRANSISTOR DISSIPATION, Pt: 
At ambient up te BSC 2 i wees wa 400 mW 
temperatures { above 25°C ......... derate linearly at 
2.67 mW/°C 


AMBIENT TEMPERATURE RANGE: 
Storage and Operating ............ 
LEAD TEMPERATURE (During soldering): 


At distances > 1/32" from seating 
surface for 10 seconds max. ........ 265 ia 


-65 to +175 °C 
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MOS Field-Effect Transistors 


40603 
40604 


SILICON DUAL 
INSULATED-GATE 
FIELD-EFFECT 
TRANSISTORS 


N-Channel Depletion Types 
For FM Tuner Applications 


PERFORMANCE FEATURES 


@ large dynamic range permits large-signal handling be- 
fore overload 


@ dual gates allow product mixing with extremely low 
harmonic generation 


@ greatly reduces spurious responses in FM receivers 
@ permits use of vacuum-tube biasing techniques 
@ excellent thermal stability 


@ superior cross-modulation performance and greater dy- 
namic range than bipolar and single-gate field-effect 
transistors 


DEVICE FEATURES 


@ extremely low feedback capacitance 


Crs, = 0.02 pF typ. 


@ high unneutralized RF power gain 


MUG = 25 dB (typ.) for 40603 


@ low noise figure 


NF = 2.5 dB typ. for 40603 
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ELECTRICAL CHARACTERISTICS, at Ta = 25°C 


40603, 40604 


40603 
RF AMPLIFIER 


CHARACTERISTICS SYMBOLS TEST CONDITIONS 


Gate No.1-to-Source Cutoff 
Voltage 


Vps = +15 V, Ip = 200 uA 
Veis(off) DS mI) M 


Va@2s = 4V 


Gate No.2-to-Source Cutoff Vos = +15 V, In = 200 uA 
Voltage VGis = 0 


Gate No.1 Leakage Current IG1Ss VG1S = -20 V, Ve2s = 0, Vps = 0 | oe | 


— = 
— _ ev) 
Pye x 
4 
a ' ‘ 
NO <= 
Oo = 
‘ - i—y &> 
‘ eS — Se 
3 
> 


Gate No.2 Leakage Current IG2ss Veas = -20 V,. Veis = 9, Vps = 0 A 
Zero-Bias-Voltage Drain Current IpDss Ve2s = +4 V, Vers = 0, Vos = t13 V 
Small-Signa!, Short-Circuit tie RY ede 

Reverse-Transfer Capacitance Cres DS © i'd oa 0.02 pF 


- 4V 
(Drain-to-Gate-No. 1) Vegas = 


Vos = +13 V, Ip = 10 mA 
Ve2s = 4 V, f = 1 MHz 


Output Capacitance Boe Vos = +13 V, Ip = 10 mA 21 
VGgas = +4 V, f = 100 MHz 

Vos = 413 V, Ip = 10 mA cs 

Voas = 4 V, f = 100 MHz ° 


Ip = 10mA 


Input Capacitance Ciss 


on 

on 
w nN on = 
on w on RO 


Input Resistance 


Output Resistance 
VG2s = +4V f = 10.7MHz = 20 p= | 
. Vos = +13 V, Ip =10 mA 
Forward Transconductance Lfs Vos = 44 V, f= 1 kHz ’ 


Maximum Available Power Gain MAG Vos = 413 V, Ip = 10 mA 


Maximum Usable Power Gain MUG Ve2s = 4 V 
(Unneutralized) f = 100 MHz, foyt for 40604 


Noise Figure (mixer) = 10.7 MHz 


a 
mi 


* conversion transconductance 
4 or limited by practical design considerations 
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TYPICAL Y-PARAMETER CHARACTERISTICS at 100 MHz 


COMMON - SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f)= 100 MHz 

GATE No.!-TO-SOURCE VOLTS (Vgjs) = -0.5 


COMMON -SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) =100 MHz 

GATE No. 1-TO-SOURCE VOLTS (Vg15)= —-0.5 


GATE No.2-TO-SOURCE VOLTS (Vg2s) =4 


OIGATE No. 2-TO-SOURCE VOLTS (Vg25)=4 


is)—MI LLIMHOS 
w 
INPUT SUSCEPTANCE ( bis) —MILLIMHOS 
H 
H 
sett 


Bi; 


ue 
fe 
= 


it 


7 Bs 
yi 


H 
ees 
SUSCEPTANCE (bog) -MILLIMHOS 


INPUT CONDUCTANCE (9 
OUTPUT CONDUCTANCE (go.) OR 


5 7 9 it} 13 15 
DRAIN-TO-SOURCE VOLTS (Vps) 


\ 5 7 9 I 13 5 | 
DRAIN TO SOURCE VOLTS (Vps) 


92CS-14718RI 92CS-14754R! 


Fig.1 - Tis vs. Vps Fig.2 : Vas vs. Vos 


x) 


3 
(b¢g) — MILLIMHOS 


C 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY ( f ) =100 MHz 

HHDRAIN -TO-SOURCE VOLTS (Vps)=15 


LIGATE No. !-TO-SOURCE VOLTS (Vg1g5)=-0.5 
8 


fez) 


HtyttO U U 
HttAMBIENT TEMPERATURE (Ta)=25°C 
[FREQUENCY (f)= 100 MHz 
DRAIN MILLIAMPERES (Ip)=8.5 
GATE No.2-TO-SOURCE VOLTS (Vga 


Te 


> 


FORWARD TRANSFER SUSCEPTANCE 
SUSCEPTANCE (byg)- MILLIMHOS 


WW 
VY 
a 
Ee 
oO 
> 
a 
5 
Oo 
x 
lJ 
re 
” 
z 
<q 
x 
= 
uJ 
n 
4 
WwW 
> 
lJ 
x 


FORWARD TRANSFER CONDUCTANCE (g¢g)-MILLIMHOS 
Nm 


2) 


GATE No. 2-TO-SOURCE VOLTS (V62s) DRAIN-TO-SOURCE VOLTS(Vps) 


92CS 14757 92CS-I4717RI 


Fig.3 - Ys, vs. Veas Fig.4-Y,.. vs. Vos 


TYPICAL TRANSCONDUCT ANCE CHARACTERISTIC 


OMMON-SOURCE CIRCUIT 
LeeiAMBIENT TEMPERATURE 
H  (Ta)#25°C 
HF REQUENCY (f)=1 kHz 


COMMON -SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f)= 100 MHz 

DRAIN-TO-SOURCE VOLTS (Vpg) =15 

GATE No. |- TO-SOURCE VOLTS. (Vgis)= -0.5 


rs) OR 


Ss 
s} 
<q 
- 
Oo 
> 
a 
z 
fe) 
12 
x 
WwW 
we 
77) 
z 
ba § 
e 
= 
WwW 
72) 
4 
Ww 
> 
WwW 
it 4 


9 

= 

A 

2 

= 

' 

no - 

g & 

Ww 

z } 

iva za 

rs) re 

= 5 

| Oo 

2 

£ s} 

— ae 

ww tw 
1S) 

z 2 

<a <q 

- x 

a FE 
WwW 

oO & 

” a 

4 = 

” & 

2 


-2 -1.5 =I ° 0.5 
GATE No. |-TO-SOURCE VOLTS (Vgjs) 
92CS-I4716RI 92CS-I4721 


Fig.6 - Yfs vs. Vols 


GATE No.2-TO-SOURCE VOLTS (Vga5) 


Fig.5 - ie vs. Ve2s 
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TYPICAL Y-PARAMETER CHARACTERISTICS at 100 MHz 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 100 MHz 
DRAIN-TO-SOURCE VOLTS (Vpc) =!5 
GATE No. 2-TO-SOURCE VOLTS (Vg2s) =4 
O80 8088 88G08 Saeegee°°-~-— 


°o 
o 


- "See 
LT 


ie) 
M 


n 
° 
x 
= 
= 
4 
= 
A 
= 
pe) 
WwW 
oO 
z 
a 
f= 
a 
WwW 
oO 
2 
2 
7) 
— 
> 
a 
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INPUT CONDUCTANCE (9is)—MILLIMHOS 


DRAIN MILLIAMPERES (Ip) 
92CS-14719RI 


Fig.7 - Y;, vs. Ip 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 


FREQUENCY (f) =100 MHz 
DRAIN-TO-SOURCE VOLTS (Vps) =!5 


O|GATE No. 2-TO-SOURCE VOLTS (Vg25) =4 


¢s) —MILLIMHOS 


Ol ~“ o 


FORWARD TRANSFER CONDUCTANCE (g¢5)—MILLIMHOS 
a 
FORWARD TRANSFER SUSCEPTANCE (b 


Oo 2 4 6 8 10 12 | 
DRAIN MILLIAMPERES (Ip) 


2 4 6 8 10 12 14 


92CS 14756 


Fig.9- Ys, vs. Ip 


DIMENSIONAL OUTLINE FOR TYPES 40603 and 40604 
JEDEC TO-72 


.230(3.84 
‘209\5.31 


DIA: 
195(4.95 
178\4.52 
1+— DIA: 


-210 (5.33 


.030 (.762) 
MAX. .170\4.32, 


SEATING 
ANE -500(I27) 
re MIN 


1/001 


-250 (6.35) MIN. 
NOTE 2 


; 27) MAX. 
4 LEADS BOE ane Ae 
O19 /.482 
016 \.406 
NOTE 2 100 (2.54) T.P. 


.050 (1.27) T.P. 


Dimensions in Inches NOTE 3 
and Millimeters 
INSULATION 
046 ny ~ 
036\914 048/ I. 
cages NOTE 


92CS-II94IR2 
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COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
H FREQUENCY (f) = 100 MHz 
es 


—MILLIMHOS 


iS) 


os)—MILLIM HOS 
XS 


oO 
OUTPUT SUSCEPTANCE (Dos) 


OUTPUT CONDUCTANCE (9 


1] 2 4 6 8 
DRAIN MILLIAMPERES (Ip) 


Fig.8-Y,. vs. Ip 


COMMON - SOURCE CIRCUIT ‘ 
DRAIN - TO- SOURCE VOLTS (Vps) =15 
CE VOLTS (Vg25) =4 


REVERSE TRANSFER SUSCEPTANCE (>rs)-MILLIMHOS 
ee 


REVERSE TRANSFER CONDUCTANCE (9rs) OR 


\ 3 5 7 9 i 13 5 
DRAIN MILLIAMPERES (Ip) 


Fig.10-Y,. vs. Ip 


92CS-14720RI 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0 250" (6.35 mm) to the end of the lead a maxi- 
mum diameter of 0.021" (0.533 mm) is held. Outside of these 
zones, the lead diameter is not controlled. 


Note 3: Leads havingamaximum diameter of 0.019"(0.482 mm) 
at a gauging plane of 0.054" (1.372 mm) + 0.001" (0.025 mm) 
- 0.000" (0.000 mm) below seating plane shall be within 
0.007"(0.177 mm) of their true position (location) relative toa 
maximum width of tab. 


Note 4: Measured from actual maximum diameter. 


TERMINAL DIAGRAM 


lead 1 — Drain 

Lead 2 — Gate No. 2 

lead 3— Gate No. 1 

Lead 4— Source, Substrate and Case 


INGA 


Solid State 
Division 


Device Features 


JEDEC TO-72 H-1299 


RCA-40820 and 40821 are n-channel silicon, depletion type, 
dual-insulated-gate, MOS field-effect transistors for RF 
amplifier (40820) and mixer (40821) applications in 
VHF-TV_ receivers and other commercial equipment 
operating at frequencies up to 250 MHz. 


These devices designed for VHF performance, provide 
excellent power gain, low-noise figures and have wide 
dynamic range. The dual-gate feature offers good cross- 
modulation performance over the AGC range and reduces 
feedback capacitance by shielding Gate No. 1 from the drain. 
The very low feedback capacitance also eliminates the need 
for circuit neutralization and reduces local oscillator feed- 
through to the antenna. 


Virtually no AGC power is required because of the high gate 
input resistance of the MOS FET types. Automatic AGC 
delay can be achieved with a very slight change in the input 
impedance by the application of AGC voltage to Gate No. 2. 


A Metal-Oxide-Semiconductor. 


724 


File No. 464 


MOS Field-Effect Transistors 


N-Channel Depletion Types 


40820—40821 


Silicon Dual-Insulated - Gate 


Field-Effect Transistors 


With Integrated Gate-Protection Circuits 
For VHF-TV Tuner Applications 


40820 — RF Amplifier 


40821 — Mixer 


back-to-back diodes protect each gate against handling and in-circuit transients 
high forward transconductance: g¢, = 12,000 umho (typ.) 

high unneutralized RF power gain: Gps = 17 dB (typ.) at 200 MHz (40820) 
low VHF noise figure: 3.5 dB (typ.) at 200 MHz (40820) 

low gate leakage currents: Iq1ss & IGasgs = 50 nA 


Performance Features 

® suerior cross-modulation performance and greater 
dynamic range than bipolar or single-gate FET s 

® wide dynamic range permits large-signal handling 
before overload 

® virtually no agc power required 


® dual gate permits simplified AGC circuitry 


The dual-gate arrangement also makes it possible to isolate 
the local oscillator signal from the incoming signal by 
applying each signal to a separate gate. 


Integral back-to-back diodes protect the gates against damage 
in normal handling and usage by limiting transient voltages 
that exceed +10 volts. The 40820 and 40821 are hermeti- 
cally sealed in metal JEDEC TO-72 packages. 
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Maximum Ratings 


Continuous Working Voltage™, at Ta = 25°C: atee0 “apne 
Gate No. 1-to-Source Voltage, VGis 26... ele. —6 to +3 ~4.5 to +3 V 
Gate No. 2-to-Source Voltage, VG95 ........... 6 to +6 or 40% of Vpg | -4.5 to +4.5 or -4.5 to 40% of Vps V 
(whichever value is less) (whichever value is less) 

Drain-to-Gate Voltage, Vpgqq or VpGo.......6 sence eaee +20 +20 V 
Absolute Maximum Values, at Tq = 25°C: 
Drain-sto-bource Votiage, Vipg vance csxeaeussvendavs 3 —0.2 to +20 —0.2 to +20 V 
Gate Terminal Current, IGqgor!lGgg «2.2... cece ee ee ee .+100 +100 HA 
Drain-to-Gate Voltage, Vpg7 Or VpGa -- 2. .0.e. evenness +26 +24.5 V 
Drain GUirenk, lt). scacesa cin tee wes se cansee eed rereees 50 50 mA 
Transistor Dissipation: 

PETA UptO 2S CS acest ayswawenidnvaadenr nev oen 330 330 mW 

At Ta above 25°C... eee eee derate linearly 2.2 mW/°C 
Ambient Temperature Range: 

Operating and Storage ..................0.004. —65 to +175 —65 to +175 ‘ss 
Lead Temperature (During Soldering): 

At distances 1/32 in from seating 

surface for TOS MAN. 24s ews Bee eww ees 265 265 "oO 


* Continuous Working Voltage Ratings must be observed to maintain device characteristics. These ratings are based on long-term continuous 


voltage operation but may be exceeded for short durations (e.g. testing of device characteristics), provided the Absolute Maximum Ratings are 
not exceeded. 


ELECTRICAL CHARACTERISTICS, at T, = 25 C 


CHARACTERISTICS SYMBOLS 


= 
5 


a 
< 


Gate No. 1-to-Source Cutoff Voltage VG1S(off) Vps= +15V,1 p=200HA,VGas= +4V 


Gate No. 2-to-Source Cutoff Voitage VG2S(off) Vps= +15V,Ip=200"UA,VGq4s5=0 


E 
w 


= opis hoe 
2 o}|!' jo}! ]o Wl wIx 


LIMITS 
TEST CONDITIONS 40820 40821 UNITS 
V 


E 
—y 


Gate-to-Source Forward Breakdown Voltage: 


| _ 
1SSF = 
Gate No. 1 G 


IG2SSF = VG2s ~~ Vos = 9 
100 vA 


V(BR)G1SSF 
3 


V(BR)G2SSF VG1S = Vps = 0 


Veas = Vos = 9 


Veis = Vos = 9 
Veis = & 

rs La 

ps ~ YG2s ores 464 


| Unc =Tann tw. om =" * 
G1SSR ps ~ Vo2s reer 


VG2s =6V 


Gate-to-Source Reverse Breakdown Voltage: 


Gate No. 1 V(BR)G1SSR 


Gate No 


-2 | VigBR)G2SSR 


Gate No. 1-Terminal Forward Current 


> 


Gate No. 1-Terminal Reverse Current 


Oo oO a | | s 
oO oO Wl wWIix 


fo) 


Gate No. 2-Terminal Forward Current IG2SSF Vos = Ve1s 70 


oa 


Gate No. ®Terminal Reverse Current 


IG2SSR Vos = Veis= 0 


Zero-Bias Drain Current DS Wos= F185 V, Veis> 0VG2a57t4V 0.5 


Forward Transconductance 
(Gate No. 1-to-Drain) Sfs 


N 
j=) 


Ss |3 sia js/sa{[s]5 


on 


on 
=) 
on 
NO —_ 
2! 2 ae ee (= 
(jo) 


f= 1 kHz umho 


Small-Signal, Short-Circuit Input Capacitance® | Cc. 


Small-Signal, Short-Circuit, Reverse Transfer 


. 1 MH 
Capacitance (Drain-to-Gate-No. 1)6 c 


0.02 


ze) 
—_ 


rss 


Small-Signal, Short-Circuit Output Capacitance | C 


Be) 


a ze) 
@ nN n 


Oss 
Power Gain (see Fig. 6) 


G) 
0 
”n 


ad 


f - 200 MHz 
f — 200/44 MHz 


Noise Figure (see Fig. 6) 


Conversion Gain Gps(C) 


= — 
on ~N 
: 


i) 
=) 
ros) 
n 
io) 
N [= 
NO 
o foe) 
ro) 
So on 
=) 
2° 
ros) 
a 


@ Capacitance between Gate No. 1 and all other terminals. 6 Three-terminal measurement with Gate No. 2 and Source returned to guard terminal. 
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TYPICAL CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTS (Vpg)=1I5 
AMBIENT TEMPERATURE (T, ) = 25°C | 


= 
SERS ERED 
aaeee Z A Be PEE E+ 

ae rt TT TT Tee TT TT 
aan TTT TTT eT ee Te eT TT ee TT 


| 
GATE NO.1-TO- SOURCE VOLTS (Vejg) 
92CS-17462 


Fig. 1 — 'p vs. V61s for types 40820 and 
40821. 


GATE NO.2-TO-SOURCE VOLTS (Vgo5)=4 
AMBIENT TEMPERATURE (Tg) =25°C 


GATE NO.I-TO-SOURCE VOLTS (V¢j5) =0.6 


2 6 10 14 18 
DRAIN—TO—SOURCE VOLTS (Vps) 
92CS-17464 


Fig. 3 — i) VS. Vos for types 40820 and 
40821. 
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DRAIN-TO-SOURCE VOLTS(Vps)#I5 
AMBIENT TEMPERATURE (Tg) =25°C f 
FEE ATI 
ee eee ee anes 4 " AH 
SEEREEES A | rT TT ee tT 

HH : AAT Tt 

a cen “AH 
E }0.5t+4+-4 aa 
! SSSek SRSERa8 
~ GERD ERs 
ES SERRE 


DRAIN CURRENT (Ip 


a 
se eae 
j TH Seen 
a7 .e=. Cee ee 
OBE CC CCE E eee 1 
=| 0 | 2 3 4 5 6 
GATE NO.2-TO- SOURCE VOLTS (Vegas) 


92CS-17463 


Fig. 2 — i) VS. VG2s for types 40820 and 
40821. 


DRAIN SUPPLY VOLTAGE(Vpp)=+15 V 
AMBIENT TEMPERATURE (Ta) =25°C 
INPUT FREQUENCY (f) = 200 MHz 
OUTPUT FREQUENCY (f)=44 MHz 


ao 
me] 
me 
©) 
o 
a 
2, 
= 
< 
© 
2 
ie) 
n 
or 
ui 
> 
= 
fe) 
e) 


0 0.5 | Re) 2 25 3 
OSCILLATOR INJECTION VOLTAGE AT GATE No.2 (Vi9Q)—VOLTS (rms) 
92CS—I5IIIRI 


Fig. 4 — Gpsic) vs. Vico for type 40821. 
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Q = 40821 

Y Disc. ceramic. 

* Tubular ceramic. 
All resistors in ohms 


| own All capacitors in pF 
VLo | 430 / 
mee Fr = ee. | C1, C2: 1.5—5 pF variable air capacitor: E.F. Johnson Type 
1 : 160-102 or equivalent. 
OUTPUT 
v “eit, DAbtE C3: 1-10 pF piston-type variable air capacitor: JFD Type 
Go a ui hs VAM-010, Johanson Type 4335, or equivalent. 
200 MHz r2 i C4: 0.9—7 pF compression-type capacitor: ARCO 400 
tI oor OA Ty or equivalent. 


copper ribbon. Internal diameter of winding = 


EXTERNAL 
= ee SHIELD Lz: 5 turns silver-plated 0.02” thick, 0.07’°—0.08”" wide 
27K " loKe 1% - Te 
| 


| 0.25”; winding length approx. 0.65’’. Tapped at 
| 1-1/2 turns from C1 end of winding. 
| 


| Lg: Ohmite Z-235 RF choke or equivalent 


L3: J. W. Miller Co. #4580 0.1 wH RF choke or 
Ipz=4mA equivalent. 


l0OK<S 68K 390K 

ak Vip Note: If 5082 meter is used in place of sweep detector, a 
+15 V low pass filter must be provided to eliminate local 
92CS-17466 oscillator voltage from load. 


L 


Fig. 5 — Conversion power gain test circuit for type 40827. 


| acc: -4T0+8V LQ C4 OUTPUT 
o—O 2 > l “) Ferrite bead (4): Pyroferric Co. Q = 40820 
1000 100K % S “Carbonyl! J’ 0.09 in OD; 0.03 v Disc ceramic. 
fe))))))) t in ID; 0.063 in thickness. * Tubular ceramic. 
All resistors in ohms 


Cc; All capacitors in pF 


| 

| 

| 

| 

| C1: 1.8 — 8.7 pF variable air capacitor: E. F. Johnson 
Type 160-104, or equivalent. 


INPUT i00% 


i 


| 

| 

| 

| C2: 1.5 — 5 pF variable air capacitor: E. F. Johnson Type 
| 160-102, or equivalent. 

| C3: 1 — 10 pF piston-type variable air capacitor: JFD 
| Type VAM-010; Johanson Type 4335, or equivalent. 

| Cq4: 0.8 — 4.5 pF piston type variable air capacitor: Erie 
| 560-013 or equivalent. 

| L1: 4 turns silver-plated 0.02-in thick, 0.075-0.085 in 
wide, copper ribbon. Internal diameter of winding = 
0.25 in, winding length approx. 0.80 in. 


RFC = 

(OHMITE TYPE 
Z235 OR EQUIV.) 

re es ll Lg: 4-1/2 turns silver-plated 0.02 in thick, 0.085-0.095- 


= in wide, 5/16-in; 1D Coil ~ 0.90 in. long. 
1000 

Yop 

I5V _92CS-17465 
Fig. 6 — 200 MHz power gain and noise figure test circuit for type 40820. 


Table 1 — y parameters vs. frequency 


CHARACTERISTICS SYMBOL Bebe RIL UNITS 
| 50 | 100 | 200 | 250 | 


Y Parameters 
Input Conductance 


Input Susceptance 

Magnitude Forward Transadmittance 
Angle of Forward Transadmittance 
Output Conductance 


» | Output Susceptance 


Magnitude of Reverse Transadmittance 


Angle of Reverse Transadmittance 
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40820, 40821 


= 10, 


15, Drain Milliamperes (Ip) 


Gate No.2-to-Source Volts (Vg9s) 


TEST CONDITIONS: Drain-to-Source Volts (Vps) 


=4 


TYPICAL CHARACTERISTICS 


FESS Hoe 


DRAIN-TO—SOURCE VOLTS(Vpg) =15 


oyww—(*46) 3ONVLONGNOISNVYL GYVMYOS 


DRAIN-TO-—SOURCE VOLTS(Vpg) =!5 
AMBIENT TEMPERATURE (Ty)=25°C 


oyww — (2536) 39NVLONGNODSNVYL GYYMYOS 


GATE NO.|—TO- SOURCE VOLTS ( Vgj5) 


GATE NO.2—TO-SOURCE VOLTS (Vegas) 


92CS-17460 


-17461 


92cs 


Vs. Vo1s for types 40820 and 


Fig. 2 = Gy, 
40821. 


Fig. 7 — gf, vs. Veag for types 40820 and 


40821. 
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Gps vs. VAGC for type 40820. 
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TYPICAL y PARAMETERS 


y parameters vs. Vps 


COMMON - SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f ) = 200 MHz 

DRAIN MILLIAMPERES (Ip) =!0 


GATE NO.2-TO-SOURCE VOLTS (Vgag)=4 


pereeret te eee ctttt+++ 


COMMON SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta)=25°C 
FREQUENCY (f)=200 MHz 

DRAIN MILLIAMPERES (Ip)= !O 

GATE No.2-TO-SOURCE si secaeeet 
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INPUT SUSCEPTANCE (bjs) —MILLIMHOS 


INPUT CONDUCTANCE (gjs)—MILLIMHOS 


OUTPUT CONDUCTANCE (go,) OR 
SUSCEPTANCE (bo.) —MILLIMHOS 


DRAIN-TO-SOURCE VOLTS (Vps) 
92CS-15342RI DRAIN-TO-SOURCE VOLTS (Vps) 
92CS-|4783R| 


Fig. 10 —y,. vs. V Fig. 17 —y,. vs. V 
is DS os DS 
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y parameters vs. Ip 


3|COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (T,) = 25°C 

FREQUENCY (f) = 200 MHz 
2.5|DRAIN-TO-SOURCE VOLTS (Vpg)= !5 


GATE NO. 2-TO-SOURCE VOLTS (Vg2s) 


COMMON SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Tg)= 25°C 
FREQUENCY (f)=200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps)= 15 =a8 
GATE NO.2-TO-SOURCE VOLTS (Vgag)=+4} 1 1 tt 1 
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INPUT CONDUCTANCE (9,.)-MILLIMHOS 


INPUT SUSCEPTANCE (bjs) ——-MILLIMHOS 
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TYPICAL y PARAMETERS 


COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25° C 
FREQUENCY (f) = 200 MHz 


COMMON~- SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Tg)=25°C 
FREQUENCY (f)=200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps)=!5 
GATE a 2-TO-SOURCE VOLTS (Vg2s)=4 


itt sy 
0.02 
eg Ci Cl Cl Lt a 
rt tT Yt TT 


1Y¥¢g!- MILLIMHOS 


SEEDS REPRESSES 
wept tH we pa ee 
SS pg bt a 


WW 
Oo 
a 
= 
E 
= 
oS 
< 
” 
Zz 
< 
o 
= 
a 
ig 
A § 
= 
a 
{o) 
wL 
a 
oO 
uJ 
a 
=) 
= 
z 
oO 
=z 
= 


PHASE ANGLE OF FORWARD TRANSADMITTANCE (@)- DEGREES 
MAGNITUDE OF REVERSE TRANSADMITTANCE |Y,;|—mmho 
ANGLE OF REVERSE TRANSCONDUCTANCE (6,,) - DEGREES 


DRAIN MILLIAMPERES-—(Ip) DRAIN MILLIAMPERES (Ip) a 
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Fig. 16 — Vt VS. Ip Fig. 17 —y,. vs. Ip 


y parameters vs. VG2S 


COMMON- SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 

1.21 DRAIN “TO-SOURCE VOLTS ( Vps) = 15 _ 


COMMON-SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ty) = 25°C 
FREQUENCY (f) = 200 MHz 
DRAIN-TO- SOURCE VOLTS (Vpg) =!5 


S) iS 

s = 7) o 
= = o GATE NO.I- TO—SOURCE VOLTS (Vg45)=-0.6 y 
a J = SOR00 00008 S2008 SESS R REESE SEeEe eRe = 
s = = MOC err eer a a a a 
: = BEER =a 
~ = S0000 S008 SORES eee eee eee = 
- 2 = EEE EEE : 
s P=) | SGS00 00008 SORES SRRER508 Seeeeeeennene as 
= — ~~, 5 Ptr Litter ti 2 
«i 3 eee ae z 
rs) 1S) o = ~— 

= — 
= q Ww WW 
ba Ee oO oO 
Ee a. = A 
S f < he 
2 o e E 
a oO a 
= > 5 uJ 
8 ¢p) fa} [S) 
2 Ww 
Kb 3 i 
5 4 Oo n 
ra 2 b FE 
z om = = 
a a 
abe sae = 7 See8ne8 ros 
CCC ero 2 SEeeeeee8 POO ooo. 3S 

O6TTTTTTTT TT tr tr OEE CHEE EEE ee Ee eH 
-2 -! 0) | 2 3 4 5 6 
GATE NO.2-TO-SOURCE VOLTS (Ves) GATE NO. 2-TO-SOURCE VOLTS (Vegas) 
atelit s 92CS -I4767RI 
Fig. 18 — yj. vs. Veag Fig. 19—yo. vs. Veag 


COMMON- SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ta) = 25° C 
FREQUENCY (f) = 200 MHz 
DRAIN-TO-SOURCE VOLTS (Vps) = 15 
SET Vcis FOR Ip = 10 mA AT Vgzs5 = 4 V 


COMMON - SOURCE CIRCUIT 
AMBIENT TEMPERATURE (Ta) = 25°C 
FREQUENCY (f) = 200 MHz 
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GATE NO.| -TO-SOURCE VOLTS ( Veule = — 6 
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File No. 464 40820, 40827 
OPERATING CONSIDERATIONS 


The flexible leads of the 40820 and 40821 are usually high-frequency semiconductor device, the tips of soldering 
soldered to the circuit elements. As is the case with any irons MUST be grounded. 


DIMENSIONAL OUTLINE — JEDEC TO—72 


D INCHES MILLIMETERS 
SYMBOL MIN. MAX. MIN. MAX. NOTES 
Dj A 210 4.32 5.33 
021 406 533 


.406 .483 
5.31 5.84 
4.52 4.95 
2.54 T.P. 
1.27 T.P 
.762 
LT? 
1.22 


.019 
.230 
.195 


SEATING 
PLANE 


.914 
711 
12.70 


1.27 
6.35 


Note 1: (Four leads). Maximum number leads omitted in this outline, 
‘none’ (0). The number and position of leads actually present are 
indicated in the product registration. Outline designation deter- 
mined by the location and minimum angular or linear spacing of any 
two adjacent leads. 


Note 2: (All leads) @by applies between 14 and I5. $b applies 
between | and .500” (12.70 mm) from seating plane. Diameter is 
92CS-17444 — uncontrolled in 14 and beyond .500” (12.70 mm) from seating plane. 


Note 3: Measured from maximum diameter of the product. 


Note 4: Leads having maximum diameter .019" (.483 mm) measured in 
gaging plane .054” (1.37 mm) + .001” (.025 mm) — .000” (.000 mm) 
below the seating plane of the product shall be within .007” (.178 mm) 
of their true position relative to a maximum width tab. 


Note 5: The product may be measured by direct methods or by gage. 


Note 6: Tab centerline. 


TERMINAL DIAGRAM 


LEAD 1 — DRAIN 

LEAD 2 — GATE No.2 

LEAD 3 — GATE No.1 

LEAD 4 — SOURCE, SUBSTRATE, AND CASE 
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Solid State 
Division 


Device Features 


H 1299 


JEDEC TO-72 


RCA-40822 and 40823 are n-channel silicon, depletion type, 
dual-insulated-gate, field-effect transistors for RF amplifier 
(40822) and mixer (40823) applications in FM receivers and 
other commercial equipment operating at frequencies up to 
150 MHz. 


These devices designed for VHF _ performance, provide 
excellent power gain, low-noise figures and have wide 
dynamic range. The dual-gate feature offers good cross- 
modulation performance over the AGC range and reduces 
feedback capacitance by shielding Gate No. 1 from the drain. 
The very low feedback capacitance also eliminates the need 
for circuit neutralization and reduces local oscillator feed- 
through to the antenna. 


Virtually no power is required in AGC utilizing the 40822 
and 40823. In addition, these devices minimize input 
impedance variations and automatically achieve AGC delay 
when AGC is applied to Gate No. 2. The dual-gate 
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low VHF noise figure: 


N-Channel Depletion Types 


40822-40823 


Silicon Dual-Insulated - Gate 
Field-Effect Transistors 


With Integrated Gate-Protection Circuits 


For FM Tuner Applications 
40822 — RF Amplifier 


40823 — Mixer 


back-to-back diodes protect each gate against handling and in-circuit transients 
high forward transconductance: gg, = 12,000 umho (typ.) 
high unneutralized RF power gain: G,, = 24 dB (typ.) at 100 MHz (40822) 


2 dB (typ.) at 100 MHz (40822) 


low gate leakage currents: Iq4ss & IGasgg = 50 nA at Ta = 259°C 


Performance Features 


® superior cross-modulation performance and greater 
dynamic range than bipolar or single-gate FET’s 

® wide dynamic range permits large-signal handling 
before overload 

® virtually no agc power required 

™ greatly reduces spurious responses in FM receivers 


= dual gate permits simplified AGC circuitry 


arrangement also makes it possible to isolate the local 
oscillator signal from the incoming signal by applying each 
signal to a specific gate. 


Back-to-back diodes, diffused directly into the MOS pellet, 
protect the gates against damage in normal handling and 
usage by limiting transient voltages that exceed +10 volts. 
The 40822 and 40823 are hermetically sealed in metal 
JEDEC TO-72 packages. 
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MOS Field-Effect Transistors 


Ul TN Gy SUEZ, MOLE 


Maximum Ratings 


Continuous Working Voltage*, at Ta = 25°C: sien nee 
Gate No. 1-to-Source Voltage, VGig 20.0... —6 to +3 —~4.5 to +3 V 
Gate No. 2-to-Source Voltage, VIG ioseetwes es -6 to +6 or 40% of Vos -4.5to +4.5 or 40% of Vps V 
(whichever value is less) (whichever value is less) 

Drain-to-Gate Voltage, VpgG 1 Or VpGa- +... 2. eee nee nee +20 +20 V 
Absolute Maximum Values, at la= 25°C: 
Drain-to-Source Voltage, VijpG ne cccccnrencacas deacdans —0.2 to +18 —0.2 to +18 V 
Gate Terminal Current, lG16 OF 1695S ssw acensuvaanvewen +100 +100 MA 
Drain-to-Gate Voltage, VpG 1 Or VpGo ---- +... sees ees +24 +22.5 V 
Draty Cure Wi cnxeddeeedenstacsnaecuteee evn naanne 50 50 mA 
Transistor Dissipation: 

AtTa UPtO 25 C neva inn caevasnaownvnwanaacers 330 330 mW 

At T, above 96 vdcctwduneren Ae coe eaucea as derate linearly 2.2 mW/°C 
Ambient Temperature Range: 

Operating and Storage ..............0 cece eaee —65 to +175 —65 to +175 “ie 
Lead Temperature (During Soldering): 

At distances 1/32 in from seating 

Surrace Tor VOSIWEM. acccicckbvcxwiviwwa ec 265 265 m6: 


* Continuous Working Voltage Ratings must be observed to maintain device characteristics. These ratings are based on long-term continuous 
voltage operation but may be exceeded for short durations (e.g. testing of device characteristics), provided the Absolute Maximum Ratings are 
not exceeded. 


ELECTRICAL CHARACTERISTICS, at Ta = 25°9C 


CHARACTERISTICS SYMBOLS TEST CONDITIONS 


Gate No. 1-to-Source Cutoff Voltage Voisiott) | YOS= +15V,!1p=200HA, VGas= +4V 


Gate No. 2-to-Source Cutoff Voltage VG2S (off) Vps= +15V,Ip=200"UA,VG145=0 


Gate-to-Source Forward Breakdown Voltage: 
Gate No. ? | VipRyGiSsE 
Gate No. 2 | V(BR)G2SSF 


Gate-to-Source Reverse Breakdown Voltage: 
Gate No. 1 | V(gR)G1SSR 


Gate No. 2 | VigryG2ssr\ 


Gate No. 1-Terminal Forward Current IG1SSE Vps = Ve2s =9 
sssein, estate eilaenteniens —_ Vos" Vers-0 YSIS- p= f= [se p= [= | = | na 


Gate No. 2-Terminal Forward Current IG2SSF 
Gate No. 2-Terminal Reverse Current IG2ssrR 


Zero-Bias Drain Current 


Forward Transconductance 
Ss 


_ 
ao 


oOo 


(Gate No. 1-to-Drain) 


Small-Signal, Short-Circuit Input Capacitance Tt 


Small-Signal, Short-Circuit, Reverse Transfer 
Capacitance (Drain-to-Gate-No. 1)6 


f= 100MH2 
Conversion Gain f = 100 to 10.7MHz 


tT Capacitance between Gate No. 1 and all other terminals. 6 Three-terminal measurement with Gate No. 2 and Source returned to guard terminal. 


. fo) 
rm ie 
ee es = 

ro) 
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TYPICAL CHARACTERISTICS FOR TYPES 40822 AND 40823 


ESrrarates ebe 


DRAIN-TO-SOURCE VOLTS(Vp¢)=15 : 
AMBIENT TEMPERATURE (T,)=25°C oane 
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ia DRAIN-TO-SOURCE VOLTS (Vp) =15 
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GATE NO.2-TO-SOURCE VOLTS (V62s) =4 
AMBIENT TEMPERATURE (Ty, ) = 25 °C 
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Fig. 3-Ipvs. Vps 


LOCAL OSCILLATOR 


I5V RMS s60q 1000pF ~~ 7 


110.7 | 
MHz 
a6 OUTPUT 
, O33 2H 10.7 
| e MHz 
| 
: C4: 1.3-5 pF variable air capacitor: E.F. Johnson Type 160-102 or 
| equivalent. 
| 1000 Co: 2.7-19.6 pF variable air capacitor: E.F. Johnson Type 
rnd pF 160-110 or equivalent. 
MHz C3: 80 pF max. compression-type capacitor: Arco 405 or 
= equivalent 
| Ly: 8 turns No. 22 wire on 1/4" diameter air core. One turn 
| spacing between windings. Tapped at one turn from low end. 
Ree Lo: 37 turns No. 34 wire on 3/16” diameter air core. Unloaded Q 
| = 63 
EXTERN 
| eh Q: 40823. 
Se ee eee, 6 (ee eae 


15 Vpop 


92CS-17483 


Fig. 4 - 100/10.7-MHz conversion power gain test circuit for type 40823. 
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Ly 


INPUT 220 pF 


EXTERNAL | 
SHIELD | 


I,=8mA 
100 kQ & D 
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40822, 40823 


C4,C2: 1.3-5.4 pF variable air capacitor 


C3: 1-10 pF variable air capacitor, piston type: Johanson Co., No. 
4335 


C4: 1-15 pF variable air capacitor, precision piston type: Roanwell 
Corp. SG11129/AG 


L4,L9: 0.22 UH RF choke (7T): Miller, No. 4584 


*Ferramic toroid (1/2 used): Indiana General, No. CF101-(0-6) 


Fig. 5 - 100-MHz power gain and noise figure test circuit for type 40822. 


TYPICAL CHARACTERISTICS FOR TYPES 40822 AND 40823 


COMMON SOURCE CIRCUIT 


AMBIENT TEMPERATURE (Tg)=25°C 


FREQUENCY (f)=1KHz 
DRAIN-TO-SOURGE VOLTS (Vpg)=!5 
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GATE NO.I-TO-SOURCE VOLTS (Veys) 
92SS-4096 


Fig. 6 - gfs vs. VG1S 
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COMMON - SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Tp) = 25°C 
FREQUENCY (f) = | kHz 

DRAIN -TO- SOURCE VOLTS (Vp) <5 


2) 


— MILLIMHOS 


GATE NO, 2-TO-DRAIN TRANSCONDUCTANCE (g¢, 


-3 =2 =| 0 I 2 3 
GATE NO. 2-TO-SOURCE VOLTS (Vg2s) 
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Fig. 7 - 9f52 vs. VG2S 
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TYPICAL y PARAMETERS FOR TYPES 40822 and 40823 


GATE NO.2-TO-SOURCE VOLTS (Vgas) = 4 
DRAIN MILLIAMPERES (Ip) = 10 
FREQUENCY (f) = 100 MHz 

AMBIENT TEMPERATURE (Ta) = 25 °C 


INPUT CONDUCTANCE (g;, )—mmho 


DRAIN-TO-SOURCE VOLTS (Vos) 


Fig. 8- yjs vs. VDS 


GATE NO. 2-TO-SOURCE VOLTS (Vga5)=4 
DRAIN MILLIAMPERES (Ip) =!0 

15| FREQUENCY (f) =!100 MHz 
AMBIENT TEMPERATURE (Ty) =25°C 


MAGNITUDE OF FORWARD TRANSADMITTANCE 


DRAIN— TO—SOURCE VOLTS (Vps) 


Fig. 10 - yfs vs. VDS 


DRAIN-TO-SOURCE VOLTS (Vps) =!5 
GATE NO.2-TO-SOURCE VOLTS (Vgas)=4 
FREQUENCY (f)=100 MHz 

AMBIENT TEMPERATURE (Tg )= 25°C 
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DRAIN MILLIAMPERES (Ip) 


Fig. 12 - yis vs. ID 


y Parameters vs. Vps 
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ANGLE OF FORWARD TRANSADMIT TANCE 
(¢ Ye) — DEGREES 


92CS-17469 


OUTPUT CONDUCTANCE (g,,)-mmho 
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y Parameters vs. Ip 


INPUT SUSCEPTANCE (bis)—mmho 


92CS-17477 
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os) — mmho 
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GATE NO.2-TO-SOURCE VOLTS (Vgog)* 4 
DRAIN MILLIAMPERES (Ip) =10 
FREQUENCY (f ) = 100 MHz 

AMBIENT TEMPERATURE (Tag) = 25 °C 


SaSSeH0G5E He 


10 15 
DRAIN-TO-SOURCE VOLTS (Vps) 


Fig. 9- Yos vs. VDS 


GATE NO.2-TO-SOURCE VOLTS (Vgo5)=4 
DRAIN MILLIAMPERES (Ip) =10 


a 


DRAIN-TO-SOURCE VOLTS (Vps) 


Fig. 11 - Yrs vs. VDS 


DRAIN-TO-SOURCE VOLTS (Vpg5)=15 
GATE NO.2-TO-SOURCE VOLTS (Vgo5)=4 
FREQUENCY (f) =100 MHz 

AMBIENT TEMPERATURE (Ta) = 25 °C 


DRAIN MILLIAMPERES (Ip) 


Fig. 13 - Yos vs. Ip 


OUTPUT SUSCEPTANCE (bo,) — mmho 
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ANGLE OF REVERSE TRANSADMITTANCE 
(2 Yrs) —DEGREES 
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OUTPUT SUSCEPTANCE (bo,)—mmho 
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TYPICAL y PARAMETERS FOR TYPES 40822 and 40823 


DRAIN-TO-SOURCE VOLTS (Vps) =!5 
GATE NO.2-TO-SOURCE VOLTS (Vegas) #4 
FREQUENCY (f ) = 100 MHz 

AMBIENT TEMPERATURE (T,)= 25°C 


DRAIN -TO-SOURCE VOLTS (Vpg)= I5 
GATE NO.2-TO- SOURCE VOLTS (Vgo5)= 4 
FREQUENCY (f) = 100 MHz 

AMBIENT TEMPERATURE (Ta)=25 °C 
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ANGLE OF FORWARD TRANSADMITTANCE (¢ y¢,)-DEGREES 


BBSes MILI arenes Shy! DRAIN MILLIAMPERES (Ip) 
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Fig. 14 - yfs vs. Ip Fig. 15 - yrs vs. Ip 


y Parameters vs. VG2S 


DRAIN-TO-SOURCE VOLTS (Vps) =15 
DRAIN MILLIAMPERES (Ip) =10 AT Vgag = 4V 
FREQUENCY (f) =100 MHz 

AMBIENT TEMPERATURE (Ty) = = 
TT TTT TT TTT yy 


DRAIN — TO— SOURCE VOLTS (Vpg) =!5 
DRAIN MILLIAMPERES (Ip) = 10 AT Vgag74V 


FREQUENCY (f) =!100 MHz 
AMBIENT Me vlad mu ) =25 °C 


INPUT CONDUCTANCE (g;,) — mmho 
INPUT SUSCEPTANCE (b;,) —mmho 
OUTPUT CONDUCTANCE (dos)—mmho 
OUTPUT SUSCEPTANCE (bos)—mmho 
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GATE NO. 2-TO-SOURCE VOLTS (Vg 95) GATE NO. 2-TO-SOURCE VOLTS (Vga) 
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Fig. 16 - Vis vs. VG2S Fig. 17 - Yos vs. VG2S 
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GATE NO. 2-TO-SOURCE VOLTS (Vga5) GATE NO.2-TO- SOURCE VOLTS (Vga) 
92CS-17472 92CS-17471 
Fig. 18 - yfs vs. VG2S Fig. 19 - Yrs vs. VG2S 
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OPERATING CONSIDERATIONS 


The flexible leads of the 40820 and 40821 are usually high-frequency semiconductor device, the tips of soldering 
soldered to the circuit elements. As is the case with any irons MUST be grounded. 


DIMENSIONAL OUTLINE — JEDEC TO-72 


INCHES MILLIMETERS 
SYMBOL MIN. MAX. MIN. MAX. NOTES 
A : 
406 533 


210 4.32 5.33 
021 
.019 
.230 
.195 


-406 483 
§:31 5.84 
4.52 4.95 

2.54 T.P. 

1.27 T.P 
762 
1.17 
1.22 


.914 
711 
12.70 


SEATING 
PLANE 


1.27 


6.35 
45° T.P. 


Note 1: (Four leads). Maximum number leads omitted in this outline, 
“none” (0). The number and position of leads actually present are 
indicated in the product registration. Outline designation deter- 
mined by the location and minimum angular or linear spacing of any 
two adjacent leads. 


Note 2: (All leads) ¢b> applies between | 4 and 15. db applies 
between I|5 and .500” (12.70 mm) from seating plane. Diameter is 


uncontrolled in |4 and beyond .500” (12.70 mm) from seating plane. 


92CS-17444 ; . 
Note 3: Measured from maximum diameter of the product. 


Note 4: Leads having maximum diameter .019” (.483 mm) measured in 
gaging plane .054” (1.37 mm) + .001” (.025 mm) — .000” (.000 mm) 
below the seating plane of the product shall be within .007” (.178 mm) 
of their true position relative to a maximum width tab. 


Note 5: The product may be measured by direct methods or by gage. 


Note 6: Tab centerline. 


TERMINAL DIAGRAM 


LEAD 1 — DRAIN 

LEAD 2 — GATE No.2 

LEAD 3 — GATE No.1 

LEAD 4— SOURCE, SUBSTRATE AND CASE 
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URC 


Solid State 
Division 


MOS Field-Effect Transistors 


N-Channel Depletion Types 


40841 


Applications: 


& DC amplifiers 

® RF amplifiers 

@ mixers 

= |F amplifiers 

= video amplifiers 


JEDEC TO-72 


RCA-40841* is an n-channel silicon, depletion type, dual- 


insulated gate, field-effect transistor intended for general- 


purpose applications from DC to frequencies up to 500 MHz. 


This MOS/FET provides excellent power gain, linear-circuit 
operation and has a wide dynamic operating range. Its 
square-law characteristics result in low cross-modulation 
performance over the AGC range. Its dual-gate construction 
reduces feedback capacitance by shielding Gate No. 1 from 
the drain, and makes it possible to isolate the local oscillator 
signal from the incoming signal by applying the two signals 
to separate gates. The very low feedback capacitance of this 
device eliminates the need for neutralization in circuits using 
the dual-gate configuration. Use of the device in the RF 
input stage of a receiver reduces locai oscillator feed-through 
to the antenna. The 40841 requires negligible AGC power, 
provides automatic delay when AGC is applied to Gate No. 
2, and exhibits slight input impedance variations during AGC 
functioning. The device has exceptionally high input im- 
pedance, an attribute for timing-circuit design. 


Back-to-back diodes are fabricated on the same monolithic 
silicon pellet as the MOS/FET to protect the gates against 
damage due to electrostatic charges frequently encountered 
during normal handling. These back-to-back diodes also 
function as “transient trappers’’ by limiting in-circuit 
transient voltages that exceed +10 volts. 


Maximum ratings and electrical characteristics are included in 
the data for operation of the 40841 as the equivalent of a 
single-gate device. For single-gate operation, connect Gate 
No. 1 (Term. 2) to Gate No. 2 (Term. 3), as shown in the 
Terminal Diagrams on Page 2. The 40841 MOS/FET is 
hermetically sealed in the metal JEDEC TO-72 package. 


The following dual-gate MOS/FET types are specified for 
applications requiring premimum-grade performance: 3N200, 
3N187, 40673, 40819, 40820, 40821, 40822, and 40823. 


# differential amplifiers 
® frequency multipliers 


739 


Silicon Dual-Insulated Gate 


Field- Effect Transistor 
With Integrated Gate-Protection Circuits 


General-Purpose Economy Type for Applications 
from DC to 500 MHz 


® choppers 
® voltage-controlled attenuators 
® constant-current source 
® voltage regulators 
™ telemetry & multiplex 
® servo amplifiers 
@ proximity switches 
@ phase splitters @ thyristor trigger circuits 
@ industrial timers — long time delays 


Device Features: 


& back-to-back diodes protect gate insulation against damage 
due to static changes frequently encountered during handling 

® high forward transconductance: gf, = 12,000 umho (typ.) 

@ high power gain: Gps = 32 dB (typ.) at 44 MHz 

@ gate leakage currents: 1G1SS and IG2ss = 60 nA (max.) 
at Ta = 25°C 

# high input impedance 

@ excellent thermal stability 


Performance Features: 


® superior cross-modulation performance and greater dynamic 
range than bipolar and junction-gate FETs 


@ wide dynamic range permits large-signal handling before 
overloading 


@ virtually no agc power required 
@ greatly reduced spurious responses in AM and FM receivers 
& dual-gate configuration permits simplified AGC circuitry 


® operates at frequencies to 500 MHz without neutralization 
in circuits utilizing the dual-gate configuration 


®@ operates up to UHF with low-noise performance 


Detailed information, utilizing RCA dual-gate protected 
MOS/FETs in RF applications, is given in the following RCA 
Application Notes: AN-4431 “RF Applications of the 
Dual-Gate MOS/FET up to 500 MHz” and AN-4018 ‘‘Design 
of Gate-Protected MOS Field-Effect Transistors”. 


* Formerly Developmental Type TA8242. 
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Maximum Ratings Dual-Gate Single-Gate 
Configuration Configuration 

Absolute Maximum Values, at Ta = 25°C: 
Drain-to-Source Voltage, VDS «1.2... cece cece eee eee eee —0.2 to +18 —0.2 to +18 V 
Gate Terminal Current, |G1S or IGQS .......0 cece eee eee +100 ~ MA 
Gate Terminal Current, IGS .........0 0c cece eee ee ee eee ees ai +100 UA 
Drain-to-Gate Voltage, VpG1 Or VOGD 2 .sscccssaveaviveences +24 - V 
Drain-to-Gate Vondge, VG <.ckestece ei dnbedensa de enewes aes - +24 V 
Drain Current, 1) ...scceneeaseeeegaeeetacnsednseureneese 50 50 mA 
Transistor Dissipation: 

PETAURWC SSC cesewces 160556685044 been bes ene pause 330 330 mW 

At TA above 25°C .nscvtviuaasiciewcwuwandeuwvnwmwwanuas derate linearly 2.2 mW/°C 
Ambient Temperature Range: 

Operating and Storage ...... 20.0... 0. ee eee —65 to +175 —65 to +175 oC 
Lead Temperature (During Soldering): 

At distances 1/32 in from seating surface for 10s max. ....... 265 265 OC 
Continuous Working Voltage*, at Ta = 25°C: 
Gate No. 1-to-Source Voltage, VG1IS sscecsseccteneeesessises —4.5 to +3 — V 
Gate No, 2-to-Source Voltage, VG9G .cu we ccaweeeua termes coons -4.5 to +4.5 or 40% of Vos os V 

(whichever value is less) 

Gate-te-Source Voltage, VGS «.<. cs iataevawe tec eeweeawen wen — —4.5to +3 V 
Drain-to-Gate Voltage, VpG1 Or VDG2....- eee eee eee eee es +20 — V 
Drain-to-Gate Voltage, VOG ...0<ss.encdee ens ve veneraaeeeuns — +20 V 


# Continuous Working Voltage Ratings must be observed to maintain device characteristics. These ratings are based on long-term continuous 
voltage operation but may be exceeded for short durations (e.g. testing of device characteristics), provided the Absolute Maximum Ratings 
are not exceeded. 


TERMINAL DIAGRAMS 


DUAL-GATE CONFIGURATION SINGLE-GATE CONFIGURATION 
LEAD 1—DRAIN LEAD 1—DRAIN 
LEAD 2—GATE No.2 LEADS—2 AND 3—GATE 
LEAD 3—GATE No.1 LEAD 4—SOURCE, 
LEAD 4—SOURCE SUBSTRATE AND CASE 


SUBSTRATE AND CASE 
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ELECTRICAL CHARACTERISTICS, at Ty, = 25°C 


LIMITS 
CONFIGURATION UNITS 
DUAL-GATE SINGLE-GATE 


ruin. [ TP. [ max.[ win. [TvP. [ MAX. 
VG1S(off) | VoS= +15V,!p=200HA,VGas= +4V fa}. }-f- fe fo 
cz =| 


VG2Sloff) _| Vos= +15V,1p=200HA, VG 1s5=0 


CHARACTERISTICS SYMBOLS TEST CONDITIONS 


Gate-to-Source Cutoff Voltage: 
Dual-Gate (No. 1) 
Dual-Gate (No. 2) 
Single Gate 


V ps= +15V,Ip=200uUA 


IG1SSF = 
IG2SSF = 
100yuA VGis= Vps= 0 a 


VGS(off) \ 


Gate-to-Source Forward Breakdown Voltage: 
Dual-Gate (No. 1) 
Dual-Gate (No. 2) 
Single-Gate 


< 
>) 
N 
n 
TT 
<= 
O 
n 
TT 
Oo 


V(BR)G1SSF 
V(BR)G2SSF 
V(BR)GSSF_ |IGSSF = 100”uA, Vps= 0 


Gate-to-Source Reverse Breakdown Voltage: 
Dual-Gate (No. 1) 
Dual-Gate (No. 2) 
Single-Gate 


V(BR)G1SSR 
Gate Terminal Forward Current: 


Dual-Gate (No. 1) IG1SSF Vos = VG2s= 0,VG1s= 6V 


VG2s = Vps= 0 
=0 


VG1s= VbDs 


a 


D/ OD UD 3/3 3/5 3/5 
ml om [om =| = >| >| > >| >| > q<4,< |<) << <|< 


x 
se 
feel 
Dual Gate (No. 2) Vps= VG1s= 0, VG2s= 6V La |e | 


| 


Gate Terminal Reverse Current: 
Dual-Gate (No. 1) IG1SSR Vos = VG2s= 9, VGis= -6V 


Dual-Gate (No. 2) IG2SSR Vps= VGis= 0, VGas= —-6V 


Single-Gate IGSSR Vos= 0,Ves= —6V 


Zero-Bias Drain Current: 
Ips Vps= +15 V, VGis= 0, VG2s= t4V 


Dual-Gate 

Single-Gate Ipss Vps= +15 V, VGs= 0 
Forward Transconductance (Gate-to-Drain) 

Dual-Gate 


12000 


a 
|= | oe 


uumho 


Single-Gate Lumho 


Sfs 
Sfs 
Small-Signal, Short-Circuit Input Capacitancet 
Small-Signal, Short-Circuit, Reverse Transfer 
Capacitance (Drain-to-Gate-No. 1)® Crss 
Small-Signal, Short-Circuit Output Capacitance 
Audio Spot Noise Figure” 

NF 

ps(C) 


Dual-Gate 


Single-Gate 
t Capacitance between Gate No. 1 and all other terminals (Dual-Gate), Gate and all other terminals (Single-Gate) 


Vps= +15 V 
Ip = 10mA 


Dual-Gate only 
Ve2s= 4V 


Ww 
NO 


N 
aS 


=) |3 A 

NO [o) ‘ 

2 nN =/8 ij 
— —_ 
NO NO 
© oO 


é Three-terminal measurement with Gate No. 2 and Source returned to guard terminal (Dual-Gate) 


2 
eh 
Noise Figure = 10 logy | 1 +——————| where K = 1.38 x 10729; T = Temperature in °Kelvin; BW = Bandwidth in Hz; 
4kT BW Rg Rg = Generator resistance 
Symbol Definitions 
IDS Zero bias drain current, dual-gate connection V(BR)G2SSF Gate 2-to-source forward breakdown voltage, all other 
Ipss Zero bias drain current, single-gate connection terminals shorted to source 
IG1ss Gate 1-to-source leakage current, all other terminals V(BR)G1SSR Gate 1-to-source reverse breakdown voltage, all other 
shorted to source terminals shorted to source 
1G2ss Gate 2-to-source leakage current, all other terminals V(BR)G2SSR___ Gate 2-to-source reverse breakdown voltage, all other 
shorted to source terminals shorted to source 
IGss Gate-to-source leakage current (single gate), all other V(BR)GSSF Gate-to-source forward breakdown voltage (single 
terminals shorted to source gate), all other terminals shorted to source 
ViBR)G1SSF Gate 1-to-source forward breakdown voltage, all other V(BR)GSSR Gate-to-source reverse breakdown voltage (single 
terminals shorted to source gate), all other terminals shorted to source 
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TYPICAL CHARACTERISTICS FOR 40841 IN DUAL-GATE CONFIGURATION 


DRAIN MILLIAMPERES (Ip) 


DRAIN-TO-SOURCE VOLTS(Vpg)=I 
AMBIENT TEMPERATURE (Ta) =25°C 


Soceseeeeee 


ACEH KS 


GATE NO.I-TO-SOURCE VOLTS (Vgjs) 


Fig.1—Ip vs. VG1S. 
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GATE NO.2-TO-SOURCE VOLTS (Vos) =4 
AMBIENT TEMPERATURE (Ta) = 25°C 
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conay 4anneeee 


EE 


2 
92CS-18041 


SEene 
otyy 


TTA TTT TTT PTT TT 
Rt aneae sccconee 


=H ett 8 
Hed? 


PINT TN TT 
TT ATT TY 


Bs! 
a 


10 l2 
DRAIN-TO- SOURCE VOLTS (Vps) 


Fig.3—Ip vs. Vps. 
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GATE NO. 2-TO-DRAIN TRANSCONDUCTANCE (g¢s 
— MILLIMHOS 


COMMON - SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Ty) = 25°C 
FREQUENCY (f) = | kHz 

DRAIN -TO-SOURCE VOLTS (Vps) =15 
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GATE NO. 2-TO-SOURCE VOLTS (Vg2s) 


Fig.5—gfs2 vs. VG2s.- 
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GATE NO.2—TO- SOURCE VOLTS (Vg2g) 


Fig.2—Ip vs. VG2S. 


FORWARD TRANSCONDUCTANCE (g¢,)-MILLIMHOS 


COMMON SOURCE CIRCUIT 

AMBIENT TEMPERATURE (Tg)=25°C 
FREQUENCY (f)=1 KHz 
ORAIN-TO-SOURCE VOLTS (Vpg)=!5 


GATE NO.I-TO-SOURCE VOLTS (Veys) 


Fig.4—gfs vs. VG1S: 
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0008}INITIAL ADJUSTMENT : GATE No.|- TO-SOURCE VOLTAGE (Vis) 
FOR DRAIN CURRENT (Ip)=!0 mA WITH Vg2g7+4.0V 
DRAIN - 


TO-SOURCE VOLTS (Vps)=!5 
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Fig.6—e€p vs. f. 


FREQUENCY (f)—Hz 
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TYPICAL CHARACTERISTICS FOR 40841 IN SINGLE-GATE CONFIGURATION 
(Terminals 2 and 3 tied together to comprise effective single-gate) 


a8 BESRESERRESEReAS 
LT] AMBIENT TEMPERATURE (Tq)=25 °C 
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DRAIN-TO- SOURCE VOLTS (Vps) 
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Fig.7—Ip vs. Vps. 


DRAIN- TO-SOURCE VOLTS (Vps) =!5 
FREQUENCY (f)=I kHz 
AMBIENT TEMPERATURE (Ty) = 25 °C 
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FORWARD TRANSCONDUCTANCE (d¢,) — mmho 


Fig.9—gfs vs. |p. 
pears RANGE 
AC | a 
VERTICAL O a 7 
INPUT / / 
0.22 MF 
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Fig.8—Ip vs. Vps. 


TYPICAL CHARACTERISTICS FOR 40841 IN 
SINGLE-GATE & DUAL-GATE CONFIGURATION 


1000 so5o¢ L_JT TTT TT TT 
8} AMBIENT TEMPERATURE (Ta)=25°C_ |-—7—744——-—__}-_ 7-74 


SINGLE-GATE CONFIGURATION: 

ADJUST GATE-TO-SOURCE 
VOLTAGE (Vgs) FOR DRAIN 
CURRENT (Ip)=!0 mA 

DRAIN-TO-SOURCE VOLTS =15 


DUAL-GATE CONFIGURATION: 
ADJUST GATE No.!|-TO-SOURCE 
VOLTAGE (VGiS) FOR DRAIN 
CURRENT (Ip)=!OmA 
DRAIN-TO-SOURCE VOLTS 
(Vps) =!5 
GATE No. 2-TO-SOURCE VOLTS= 4 
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FREQUENCY (f)— Hz 
92CS-18046 
Fig. 10-—en vs. f, VERTICAL 
GAIN/CAL 
“ 5K 
10.—75 pF 
TO VERTICAL 
AMPLIFIER 
47 pF 
2.4K 
100 K 
900K 
600 
2.7K 
TO VERTICAL 
AMPLIFIER 
+13V 
-I3V 


= 92CM-18048 


Fig.11—Typical differential amplifier utilizing the 40841 in the vertical input stage of a solid-state oscilloscope. 
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SOLID-STATE TIMER FOR INDUSTRIAL APPLICATIONS 
Qj 
S| 
| 100 pF 100 
120 V ACF 50 v oC 
ee TYPE 
r,t 
IN3756 | ae 
D| 
TYPE 
IN3754 
RESISTIVE 
OR 
INDUCTIVE 
LOAD 
92CM- 18049 
“ Cornell-Dubilier Electronics—Type MMW or equivalent. TIMING CIRCUIT CHARACTERISTICS Q2: Vprm= 60V 
* R controls duration of time delay. At R = 60 MQ up to 7 e 7 Ig7 = 200uA 
5-minute delay (IRC resistor, Type CGH or equivalent) Ta = —25°C to +60°C IT = O8A 
+ This circuit can also be used at supply voltages of 240 V AC Accuracy: +10% (over temperature) 
and 24V AC (60Hz) by changing the values of R1 and Q3. Repeatability: +3% (at 25°C) D3: IR= 1nA 
Reset Time: Less than 150 ms VrR= 60V 
Fig.12—Typical timing circuit utilizing the 40841 in a single-gate configuration. 
OPERATING CONSIDERATIONS 
The flexible leads of the 40841 are usually soldered to the semiconductor device, the tips of soldering irons MUST be 
circuit elements. As in the case with any high-frequency grounded. 


DIMENSIONAL OUTLINE—JEDEC TO—72 


INCHES MILLIMETERS 
SYMBOL MIN. MAX. MIN. MAX. NOTES 
A .170 .210 


pry 


2.54 T.P. 
1.27 T.P 


SEATING 
PLANE 


Lo .762 
L, 914 | 1.17 
bo 711 1.22 
12.70 
1.27 
6.35 
45° T.P. 

INSULATION Note 1: (Four leads). Maximum number leads omitted in this Outline, 
“none” (0). The number and position of leads actually present are 
indicated in the product registration. Outline designation deter- 
mined by the location and minimum angular or linear spacing of any 
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two adjacent leads. 


Note 2: (All leads) gb> applies between 1, and I. ob applies 
between I 5 and .500” (12.70 mm) from seating plane. Diameter is 
uncontrolled in 14 and beyond .500” (12.70 mm) from seating plane. 


Note 3: Measured from maximum diameter of the product. 


Note 4: Leads having maximum diameter .019” (.483 mm) measured in 
gaging plane .054” (1.37 mm) + .001" (.025 mm) — .000” (.000 mm) 
below the seating plane of the product shall be within .007” (.178 mm) 
of their true position relative to a maximum width tab. 


Note 5: The product may be measured by direct methods or by gage. 


Note 6: Tab centerline. 
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RGA 


Solid State 
Division 


MOS Field-Effect Transistors 


40673 


RCA-40673 is an n-channel silicon, depletion type, dual 
insulated-gate field-effect transistor. 


Special back-to-back diodes are diffused directly into the 
MOS* pellet and are electrically connected between each 
insulated gate and the FET’s source. The diodes effectively 
bypass any voltage transients which exceed approximately 
+10 volts. This protects the gates against damage in all 
normal handling and usage. 


A feature of the back-to-back diode configuration is that it 
allows the 40673 to retain the wide input signal dynamic 
range inherent in the MOSFET. In addition, the low junction 
capacitance of these diodes adds little to the total 
capacitance shunting the signal gate. 


The excellent overall performance characteristics of the 
RCA-40673 make it useful for a wide variety of rf-amplifier 
applications at frequencies up to 400 MHz. The two 
serially-connected channels with independent control gates 
make possible a greater dynamic range and lower cross— 
modulation than is normally achieved using devices having 
only a single control element. 


The two gate arrangement of the 40673 also makes possible a 
desirable reduction in feedback capacitance by operating in 
the common-source configuration and ac-grounding Gate No. 
2. The reduced capacitance allows operation at maximum 
gain without neutralization; and, of special im- 
portance in rf-amplifiers, it reduces local oscillator 
feedthrough to the antenna. 


The 40673 is hermetically sealed in the metal JEDEC TO-72 
package. 


*Metal-Oxide-Semiconductor. 


Maximum Ratings, A bsolute-Maximum Values, at T4 = 25°C 


DRAIN-TO-SOURCE VOLTAGE, Vps.... -0.2 to +20 V 
GATE No.1-TO-SOURCE VOLTAGE, Vejs: 

Continuous (dc) ..............00085 6 to +1 V 

POON OG 1c cnd awe ded ko nates eee te 6 to +6 V 
GATE No.2-TO-SOURCE VOLTAGE, VGQs: 

Continutus (WC) .ccccancescenx ces -6 to 30% of Vps V 

PORK GO 6 cacaevccae ataee uieee wea -6 to +6 V 
DRAIN-TO-GATE VOLTAGE, 

VpG1OR VpG2 .............. +20 v 
DRAIN CURRENT,Ip ............ 50 mA 
TRANSISTOR DISSIPATION, Pr: 

At ambient upto 25°C ..... 330 mW 

temperatures t above 259C ..... derate linearly at 

2.2 mW/°C 
AMBIENT TEMPERATURE RANGE: 

Storage and Operating .......... -65 to +175 oc 
LEAD TEMPERATURE (During soldering): 

At distances_>1/32 inch from 

seating surface for 10 seconds max. 265 oc 
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SILICON DUAL INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 


N-Channel Depletion Type 
With Integrated 

Gate Protection Circuits 
For RF Amplifier 
Applications up to 400 MHz 


APPLICATIONS 


e RF amplifier, mixer, and IF amplifier 
in military, industrial, and consumer 
communications equipment 


JEDEC 
TO-72 


@ aircraft and marine vehicular receivers 
e@ CATV and MATV equipment 


@ telemetry and multiplex equipment 


PERFORMANCE FEATURES 


@ superior cross-modulation performance and greater 
dynamic range than bipolar or single-gate FET s 


wide dynamic range permits large-signal handling 
before overload 


dual-gate permits simplified agc circuitry 
virtually no agc power requirea 

greatly reduces spurious responses in fm receivers 
permits use of vacuum-tube biasing techniques 


e excellent thermal stability 


DEVICE FEATURES 


@ back-to-back diodes protect each gate against 
handling and in-circuit transients 


low gate leakage currents 
IGiss & IGass = 20 nA(max.) at Ta = 25°C 


high forward transconductance 
Gf, = 12,000 tmho (typ.) 


high unneutralized RF power gain 
Gps = 18 dB(typ.) at 200 MHz 


low VHF noise figure —— 3.5 dB(typ.) at 200 MHz 


3-69 


OFS ii es, Pile NO. 381 


ELECTRICAL CHARACTERISTICS, at T, = 25°C unless otherwise specified 


CHARACTERISTICS SYMBOLS TEST CONDITIONS 
Vps = +15V, Ip = 200A 
VG1S(off) 


LIMITS 


Typ. 
—2 
—2 


UNITS 


Gate-No. 1-to-Source Cutoff Voltage 


Vaas = +4V 


Vos = +15V, Ip = 200 
Gate-No.2-to-Source Cutoff Voltage VG2S(off) toe = D es 
Vv = +1 o0r-6V 
Gate-No.1-Leakage Current IGiss Nee = 0, Veos = 0 
V = +6V 
Gate-No.2-Leakage Current IG2ss re 0,Vgig=0 


Vps = +15V 
IDSs VGas = +4V 
Forward Transconductance Vps = +15V, Ip = 10mA 
(Gate-No.1-to-Drain) Ofs Voas = t4V,f = 1kHz 


Small-Signal, Short-Circuit Input 
Capacitance t 


Zero-Bias Drain Current 


12,000 


Vv 
V 
nA 
nA 
mA 
~umho 
pF 


5 


Vos =+15V, Ip = 10mA 


Small-Signal, Short-Circuit, Ves = +4V, T= 1MHz 
Reverse Transfer Capacitance Crss 0.02 0.03 pF 
(Drain-to-Gate No.1) ¢ 
Small-Signal, Short-Circuit Output C 
Capacitance Oss 
Power Gain (see Fig. 1) Gps 
Maximum Available Power Gain MAG 
| Maximum Usable Power Gain 
(unneutralized) MUG 
Noise Figure (see Fig. 1) 
Vos =+15V, Ip = 10mA 
Magnitude of Forward Transadmittance l Ye Vos = +4V, f = 200 MHz | 12,000 S| umho | 
amos = | | = [ome 


p= | to = [ke | 
[vines | fovonernevensei-sooval — | ao] — [|v _ 


*Limited only by practical design considerations. 


TCapacitance between Gate No. 1 and all other terminals 
éThree-terminal measurement with Gate No. 2 and Source returned to guard terminal. 


OPERATING CONSIDERATIONS 


The flexible leads of the 40673 are usually soldered to the 
circuit elements. As in the case of any high-frequency 
semiconductor device, the tips of soldering irons MUST be 
grounded. 
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File No. 381 —. 40673 
ee | SC:*C“Cti‘C ; COCS:*; | #Ferrite bead (4); Pyroferric Co. “Carbonyl J” Q = 40673 
OUTPUT 0.09 in. OD; 0.03 in. ID; 0.063 in. thickness. v Disc ceramic. 
All resistors in ohms *Tubular ceramic. 


All capacitors in pF 


Cj: 18- 8.7 pF variable air capacitor: E.F. Johnson Type 160-104, 
or equivalent. 


Co: 15-5 pF variable air capacitor: E.F. Johnson Type 160-102, 
or equivalent. 


C3: 1— 10pF piston-type variable air capacitor: JFD Type VAM-010; 
Johanson Type 4335, or equivalent. 


RFC C4: 0.8—- 4.5 pF piston type variable air capacitor:Erie 560-013 or 
4 Z235 on EQUN.) | equivalent. 


Ly: 4 turns silver-plated 0.02-in. thick,0.075-0.085-in. wide, copper 
ribbon, Internal diameter of winding = 0.25 in, winding length 
approx. 0.80 in. 


Ly: 4¥ turns silver-plated 0.02-in. thick, 0.085-0.095-in. wide, 5/16-in. 
ID. Coil = .90in. long. 


Fig. 1. 200MHz Power gain and noise 
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I5V 
92SS-4086 


COMMON-SOURCE CIRCUIT, GATE No.| INPUT Foe 

AMBIENT TEMPERATURE (Ta) #25 °C 

Ht ~FREQUENCY (f)= 200 MHz 

rit DRAIN-TO-SOURCE VOLTS (Vps) #15 

GATE No.!- VOLTAGE (Vgis) IS ADJUSTED 

sess FOR Ip =IOmMAWHEN VG2s *4V 

HE GATE No.2 AT AC- GROUND POTENTIAL _ 
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Typical y Parameters vs. Ip 
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Typical y Parameters vs. V625 
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Typical y Parameters vs. Frequency 
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COMMON-SOURCE CIRCUIT,GATE NO. | INPUT 
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Fig. 24. gf, and Ip vs. V625 
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Fig. 26. Ifs5 vs. V625 
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DIMENSIONAL OUTLINE 
JEDEC TO-72 


Baa( eee 
-209\5.3! 


DIA: 
.195/4.95 
178\4.52 
}-— DIA. 


-210 (5.33 


.030 (.762) 170 \4.32 


MAX. 


SEATING 
PLANE -900(I27) 
MIN 


7250 (6.35) MIN. 
NOTE 2 


050 (1.27) MAX. 
4 LEADS 
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92CS-11941R2 
Dimensions in Inches and Millimeters 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 


Note 2: The specified lead diameter applies in the zone be- 
tween 0.050”? (1.27 mm) and 0.250’? (6.35 mm) from the seating 
plane. From 0.250’’ (6.35 mm) to the end of the lead a maximum 
diameter of 0.021’’ (0.533 mm) is held. Outside of these zones, 
the lead diameter is not controlled. 


Note 3: Leads having a maximum diameter of 0.019’ (0.482 mm) 
at a guaging plane of 0.054’? (1.372mm) + 0.001’ (0.025 mm) 
-0.000’? (0.000 mm) below seating plane shall be within 0.007” 
(0.177 mm) at their true position (location) relative to a maxi- 
mum width of tab. 


Note 4: Measured from actual maximum diameter. 


TERMINAL DIAGRAM 


LEAD 1-DRAIN 

LEAD 2-GATE No. 2 

LEAD 3-GATE No. 1 

LEAD 4-SOURCE, SUBSTRATE 
AND CASE 
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Dev. No. 


TA144 
TA145 
TA146 
TA147 
TA148 


TA149 

TA1000 
TA1003 
TA1004 
TA1005 


TA1006 
TA1007 
TA1008 
TA1011 
TA1012 


TA1013 
TA1014 
TA1015 
TA1016 
TA1049 


TA1050 
TA1051 
TA1052 
TA1053 
TA1054 


TA1055 
TA1066 
TA1076 
TA1077 
TA1078 


TA1079 
TA1080 
TA1081 
TA1082 
TA1085 


TA1086 
TA1087 
TA1095 
TA1096 
TA1111 


TA1112 
TA1113 
TA1120 
TA1121 
TA1122 


TA1123 
TA1171 
TA1172 
TA1173 
TA1174 


TA1175 
TA1176 
TA1177 
TA1178 
TA1179 


TA1182 
TA1204 
TA1205 
TA1206 
TA1207 


TA1208 
TA1209 
TA1210 
TA1211 
TA1212 


TA1214 
TA1215 
TA1216 
TA1217 
TA1222 


TA1225 
TA1863 
TA1883 
TA1910A 
TA1951 


TA1986 
TA2053 
TA2053A 
TA2053B 
TA2192A 


Developmenta! Number-to-Commercial Number Cross-Reference Index 


Comm. 


No. 


1N536 
1N537 
1N538 
1N539 
1N540 


1N1095 
1N547 

1N440B 
1N441B 
1N442B 


1N443B 
1N444B 
1N445B 
1N2859A 
1N2860A 


1N2861A 
1N2862A 
1N2863A 
1N2864A 
1N248C 


1N249C 
1N250C 
1N1195A 
1N1196A 
1N1197A 


1N1198A 
1IN2858A 
1N1199A 
1N1200A 
1N1202A 


1N1203A 
1N1204A 
1N1205A 
1N1206A 
1N1183A 


1N1184A 
1N1186A 
1N1197A 
1N3194 
1N3193 


1N3195 
1N3196 
1N3253 
1N3254 
IN3255 


1N3256 
2N681 
2N682 
2N683 
2N684 


2N685 
2N686 
2N687 
2N688 
2N689 


1N3563 

2N1842A 
2N1843A 
2N1844A 
2N1845A 


2N1846A 
2N1847A 
2N1848A 
2N1849A 
2N1850A 


1N1187A 
1N1188A 
1N1189A 
1N1190A 
2N3228 


2N3525 
2N1491 
2N1492 
2N697 

2N 1493 


2N699 

2N1613 
2N1711 
2N2102 
2N2270 


DATA- 
BOOK 
Vol. No. 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-205 
SSD-205 
SSD-204 
SSD-205 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


File 
No. 
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AECT 
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Dev. No. 


TA2235 
TA2235A 
TA2267 
TA2275 
TA2276 


TAZ2T 7 
TA2307 
TA2311 
TA2333 
TA2358 


TA2358A 
TA2363 
TA2388 
TA2402A 
TA2403A 


TA2442 
TA2444 
TA2447 
TA2458 
TA2462 


TA2463 
TA2468A 
TA2469A 
TA2470 
TA2492 


TA2493 
TA2494 
TA2495 
TA2501 
TA2509 


TA2509A 
TA2510 
TA2511 
TA2512 
TA2515 


TA2544 
TA2551 
TA2579 
TA2580 
TA2581 


TA2582 
TA2583 
TA2584 
TA2585 
TA2586 


TA2587 
TA2588 
TA2589 
TA2590 
TA2591 


TA2592 
TA2597 
TA2598 
TA2600 
TA2606 


TA2616 
TA2617 
TA2618 
TA2619 
TA2620 


TA2621 
TA2644 
TA2645A 
TA2650 
TA2651 


TA2653 
TA2654 
TA2655 
TA2657 
TA2657A 


TA2658 
TA2669 
TA2669A 
TA2670 
TA2670A 


TA2675 
TA2676 
TA2685 
TA2692 
TA2694 


Comm. 
No. 


2N1893 
2N2405 
2N2631 
2N2895 
2N2896 


2N2897 
2N3375 
2N2876 
2N2857 
2N918 


2N3600 
2N3839 
2N3229 
2N3054 
2N3055 


2N3870 
2N3871 
2N3872 
2N3439 
2N3118 


2N3119 
2N3442 
2N3441 
2N3440 
2N3263 


2N3264 
2N3265 
2N3266 
2N3262 
2N3878 


2N3879 
2N3583 
2N3584 
2N3585 
2N690 


2N3772 
2N3553 
1N1341B 
1N1342B 
1N1344B 


1N1345B 
1N1346B 
1N1347B 
1N1348B 
1N1341RB 


1N1342RB 
1N1344RB 
1N1345RB 
1N1346RB 
1N1347RB 


1N1348RB 
2N3528 
2N3669 
40282 
2N3478 


2N3632 
2N3529 
2N3670 
40280 
40281 


2N3668 
3N140 

2N3773 
2N3771 
2N4036 


$3700B 
$3700D 
$3700M 
40341 
40340 


2N3866 
2N5039 
2N5038 
2N4037 
2N4314 


2N5016 
T2700B 
T2700D 
2N3733 
2N3896 


DATA- 
BOOK 
Vol. No. 


SSD-204 
SSD-204 
SSD-205 
SSD-204 
SSD-204 


SSD-204 
SSD-205 
SSD-205 
SSD-205 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-204 
SSD-204 


SSD-206 
SSD-206 
SSD-206 
SSD-204 
SSD-205 


SSD-205 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-205 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-206 


SSD-204 
SSD-205 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-205 
SSD-205 


SSD-205 
SSD-206 
SSD-206 
SSD-205 
SSD-205 


SSD-206 
SSD-201 
SSD-204 
SSD-204 
SSD-204 


SSD-206 
SSD-206 
SSD-206 
SSD-205 
SSD-205 


SSD-205 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-205 
SSD-206 
SSD-206 
SSD-205 
SSD-206 


Page 


507 
BO? 

28 
B17 
517 


Bly 
52 
28 
33 
20 


20 
69 
45 
45 
102 


218 
218 
218 
286 


File 
No. 


34 
34 
32 
143 


Product 
Line 


PWR 
PWR 


SCR 


Developmental Number-to-Commercial Number Cross-Reference Index 


Dev. No. 


TA2695 
TA2696 
TA2703A 
TA2705 
TA2707 


TA2710 
TA2714 
TA2733 
TA2733A 
TA2758 


TA2761 
TA2765 
TA2765A 
TA2773 
TA2774 


TA2775 
TA2791 
TA2792 
TA2793 
TA2800 


TA2808 
TA2809 
TA2819 
TA2819A 
TA2827 


TA2828 
TA2836 
TA2837 
TA2838 
TA2839 


TA2840 
TA2845 
TA2845A 
TA2845B 
TA2845C 


TA2871 
TA2875 
TA2892 
TA2829A 
TA2893 


TA2893A 
TA2894 
TA2894A 
TA2911 
TA5032 


TA5033 
TA5035 
TA5037 
TA5112 
TA5112A 


TA5115B 
TA5124 
TA5158 
TAS164 
TA5165 


TA5166 
TA5180 
TA5183 
TA5183A 
TA5S213 


TA5214 
TA5S218 
TA5219 
TA5220 
TA5222 


TA5S222A 
TA5S225 
TA5S234 
TA5235 
TA5236 


TA5253 
TA5254 
TA5261 
TAS277 
TAS278 


TA5282 
TAS315 
TA5316 
TA5317A 
TA5327C 


Comm. 


No. 


2N3897 
2N3898 
40349 

2N3873 
2N3899 


41024 
2N4012 
40319 
40362 
2N6093 


40608 

2N5239 
2N5240 
2N4101 
2N4102 


2N4103 
2N5102 
2N4933 
2N5070 
2N5109 


2N4348 
2N4347 
2N5415 
2N5416 
2N5071 


2N4932 
2N5441 
2N5442 
2N5444 
2N5445 


3N128 

1N5214 
1N5213 
1N5212 
1N5211 


2N4240 
2N4440 
T2300A 
T2302A 
T2300B 


T2302B 
T2300D 
T2302D 
2N5294 
CA3000 


CA3001 
CA3002 
CA3004 
CA3005 
CA3006 


CA3007 
CA3008 
CA3015 
CD2150 
CD2151 


CD2152 
CA3010 
CA3033 
CA3033A 
CA3011 


CA3012 
CA3023 
CA3021 
CA3020 
CA3018 


CA3018A 
CA3019 
CA3013 
CA3014 
CA3022 


CA3016 
CA3030 
CD2153 
CA3001 
CA3029 


CA3004 
CA3043 
CA3041 
CA3042 
CA3040 


DATA- 
BOOK 
Vol. No. 


SSD-206 
SSD-206 
SSD-204 
SSD-206 
SSD-206 


SSD-205 
SSD-205 
SSD-204 
SSD-204 
SSD-205 


SSD-205 
SSD-204 
SSD-204 
SSD-206 
SSD-206 


SSD-206 
SSD-205 
SSD-205 
SSD-205 
SSD-205 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-205 


SSD-205 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-201 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-204 
SSD-205 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-204 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


Page 


218 
218 


File 
No. 


Product 
Line 


SCR 


RECT 
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Dev. No. 


TA5333 
TA5334 
TA5334 
TA5345 
TA5345A 


TA5346 
TA5347 
TA5348 
TA5349 
TA5350 


TA5351 
TA5360 
TA5361B 
TA5369 
TA5371B 


TAS385CV 
TA5401 
TA5401 
TA5402 
TA5402 


TA5455B 
TA5456B 
TA5457 
TA5458 


TAS460AV 


TA5507 
TA5513 
TA5516 
TA5517C 
TAS519V 


TA5523A 
TA5537 
TA5S551 
TA5553 
TA5554 


TA5555 
TA5556B 
TA5561 
TA5562 
TAS5578V 


TA5579V 
TAS580V 
TA5615A 
TA5625A 
TA5628C 


TA5634 
TA5645 
TAS649A 
TA5652V 
TA5655 


TAS5S660V 
TAS668V 
TA5672 

TA5675V 
TA5677V 


TA5681V 
TA5682V 
TAS683V 
TAS684V 
TAS5690 X 


TA5702B 
TAS5716V 
TAS716W 
TA5718 

TAS721X 


TA5733 
TA5752 
TA5757 
TA5758B 
TA5776V 


TAS785X 
TA5786X 
TA5790 
TA5795 
TA5797 


TAS5799A 
TA5807 
TA5814 
TA5816 
TA5820 


Comm. 
No. 


CA3036 
CA3035 
CA3035V 1 
CA3028A 
CA3028B 


CA3015A 
CA3010A 
CA3030A 
CA3029A 
CA3016A 


CA3008A 
CA3044 
CD4000A 
CA3040 
CA3062 


CD4024AK 
CA3038 
CA3038A 
CA3037 
CA3037A 


CD4001A 
CD4002A 
CA3045 
CA3046 
CD4016AK 


CA3050 
CA3026 
CA3039 
CA3064 
CD4008AK 


CA3048 
CA3049T 
CD4000AK 
CD4007AK 
CD4001AK 


CD4002AK 
CD4006AK 
CA3047A 
CA3047 
CD4014AK 


CD4015AK 
CD4018AK 
CA3059 
CA3066 
CA3089E 


CD2154 
CA3060E 
CA3070 
CD4019AK 
CA3051 


CD4009AK 
CD4010AK 
CA3052 

CD4013AK 
CD4044AK 


CD4011AK 
CD4012AK 
CD4021AK 
CD4017AK 
CD25G1E 


CA3071 
CD4057AK 
CD4057AD 
CA3054 
CD2500E 


CA3053 
CA3067 
CA3076 
CA3085 
CD4020AK 


CD2503E 
CD2502E 
CA3060D 
CA3058 
CA741T 


CA3084 
CA3078T 
CA3065 
CA3080 
CA3541D 


DATA- 
BOOK 
Vol. No. 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-203 
SSD-201 
SSD-201 


SSD-203 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-203 
SSD-203 
SSD-201 
SSD-201 
SSD-203 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-203 


SSD-201 
SSD-201 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-201 
SSD-201 
SSD-203 


SSD-203 
SSD-203 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-203 
SSD-201 


SSD-203 
SSD-203 
SSD-201 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-201 


SSD-201 
SSD-203 
SSD-203 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-203 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


Product 
Line 


COS/MOS 
LIC 
LIC 


COS/MOS 


COS/MOS 
COS/MOS 
LIC 
LIC 
COS/MOS 


LIC 
LIC 
LIC 
LIC 
COS/MOS 


COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
LIC 
LIC 
COS/MOS 


COS/MOS 
COS/MOS 
LIC 
LIC 
LIC 


LIC 
LIC 
LIC 
COS/MOS 
LIC 


COS/MOS 
COS/MOS 
LIC 

COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
LIC 


LIC 
COS/MOS 
COS/MOS 
LIC 


COS/MOS 


LIC 
LIC 
LIC 
LIC 
LIC 


LIC 
LIC 
LIC 
LIC 
LIC 


Dev. No. 


TA5842 
TAS855A 
TA5858 
TA5866 
TA5867V 


TA5S867W 
TA5867X 
TA5S872V 
TA5873V 
TA5876W 


TA5878W 


TAS884AV 


TAS884W 


TAS884AX 


TA5897X 


TA5898X 
TAS899X 
TA5900X 
TA5912B 
TA5914C 


TA5920V 
TAS920W 
TA5920X 
TAS925V 
TAS925W 


TA5925X 
TA5S926V 
TAS926W 
TA5932 

TAS5S940V 


TAS940W 
TAS940X 
TAS951V 
TA5S951W 
TA5951X 


TAS957 
TA5958 
TA5959 
TA5960 
TAS9IB3V 


TAS963W 
TA5963X 
TA5964 
TA5975 
TA5978 


TA5979 
TA5989 
TAS5998 
TAS999W 
TA6007W 


TA6010V 
TA6010W 
TA6010X 
TA6011 
TA6014 


TA6018V 
TA6018W 
+7 A6018X 
TA6029 

TA6031V 


TA6031W 
TA6031X 
TA6033 
TA6037 
TA5037A 


TA6044 
TA6051 
TA6062W 
TA6062X 
TA6065V 


TA6065W 
TA6065X 
TA6080V 
TA6080W 
TA6080X 


TA6081V 
TA6081W 
TA608 1X 
TA6084 
TA6091 


Developmental Number-to-Commercial Number Cross-Reference Index 


Comm. 
No. 


CA3088E 
CA3091D 
CA3081 
CA3075 
CD4023AK 


CD4023AD 
CD4023AE 
CD4027AK 
CD4028AK 
CD4035AD 


CD4034AD 
CD4022AK 
CD4022AD 
CD4022AE 
CD2501E 


CD2503E 
CD2500E 
CD2502E 
CA3072 
CA3068 


CD4025AK 
CD4025AD 
CD4025AE 
CD4029AK 
CD4029AD 


CD4029AE 
CD4036AK 
CD4036AD 
CA30900 

CD4030AK 


CD4030AD 
CD4030AE 
CD4038AK 
CD4038AD 
CD4038AE 


CA3018L 
CA3039L 
CA3045L 
CA3054L 
CD4032AK 


CD4032AD 
CD4032AE 
CA3015L 
CA3028AL 
CA3084L 


CA741L 
CD4031AD 
CA3083 
CD4037AD 
CD4051AD 


CD4047AK 
CD4047AD 
CD4047AE 
CD4042AD 
CA3068 


CD4026AK 
CD4026AD 
CD4026AE 
CA741CT 

CD4041AK 


CD4041AD 
CD4041AE 
CA3082 
CA748CT 
CA748T 


CA3086 
CA3079 
CD4045AD 
CD4045AE 
CD4040AK 


CD4040AD 
CD4040AE 
CD4043AK 
CD4043AD 
CD4043AE 


CD4044AK 
CD4044AD 
CD4044AE 
CA3146AE 
CA3118AT 


DATA- 
BOOK 
Vol. No. 
SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-201 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-203 


SSD-203 
SSD-203 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-203 
SSD-201 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-201 


SSD-203 
SSD-203 
SSD-203 
SSD-201 
SSD-203 


SSD-203 
SSD-203 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-201 
SSD-201 


Page 


446 
383 
126 
462 

61 


File 
No. 


560 
534 


Product 
Line 


LIC 
LIC 
LIC 
LIC 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
LIC 


LIC 
LIC 
LIC 
LIC 
LIC 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
LIC 

COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


LIC 


COS/MOS 


COS/MOS 
COS/MOS 
LIC 
LIC 
LIC 


LIC 
COS/MOS 
LIC 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
LIC 


COS/MOS 
COS/MOS 
COS/MOS 
LIC 

COS/MOS 


COS/MOS 
COS/MOS 
LIC 
LIC 
LIC 


LIC 
LIC 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
LIC 
LIC 


757 


Dev. No. 


TA6094 
TA6111 
TA6111A 
TA6116V 
TA6116W 


TA6116X 
TA6119 

TA6122C 
TA6144B 
TA6145V 


TA6145W 
TA6145X 
TA6153W 
TA6154W 
TA6155D 


TA6157 
TA6157A 
TA6164 
TA6165A 
TA6181 


TA6182 
TA6183 
TA6189 
TA6220 
TA6228 


TA6237V 
TA6237W 
TA6237X 
TA6238V 
TA6238W 


TA6238X 
TA6243X 
TA6246V 
TA6246W 
TA6246X 


TA6250V 
TA6250W 
TA6250X 
TA6251V 
TA6251W 


TA6251X 
TA6265V 
TA6265W 
TA6265X 
TA6269X 


TA6270X 


TA6270AX 


TA6281X 
TA6281X 
TA6289X 


TA6289AX 


TA6306 
TA6309 
TA6314T 
TA6314T 


TA6319 

TA6330T 
TA6368X 
TA6379X 
TA6389T 


TA6391W 
TA7003 
TA7005 
TA7006 
TA7007 


TA7016 
TA7017 
TA7032 
TA7047 
TA7048 


TA7048A 
TA7048B 
TA7048C 
TA7078 
TA7079 


TA7080 
TA7090 
TA7121 
TA7122 
TA7124 


Comm. 
No. 


CA3183AE 
CA1458T 
CA1558T 
CD4046AK 
CD4046AD 


CD4046AE 
CA3093E 
CA3100T 
CA3121E 
CD4039AK 


CD4039AD 
CD4039AE 
CD4052AD 
CD4053AD 
CA3123E 


CA747CE 
CA747E 
CA3094T 
CA3094AT 
CA3146E 


CA3118T 
CA3183E 
CA3099E 
CA2111AE 
CA3102E 


CD4054AK 
CD4054AD 
CD4054AE 
CD4055AK 
CD4055AD 


CD4055AE 
CA3120E 

CD4049AK 
CD4049AD 
CD4049AE 


CD4048AK 
CD4048AD 
CD4048AE 
CD4056AK 
CD4056AD 


CD4056AE 
CD4050AK 
CD4050AD 
CD4050AE 
CA3095E 


CA3096E 
CA3096AE 
CA3097E 
CA3097E 
CA747CE 


CA747E 

CA3401E 
CA3049L 
CA1458T 
CA1558T 


CA31260 
CA3094AT 
CA3600E 
CA3072 
CA3080 


CD4066AD 
2N5470 
2N6249 
2N6250 
2N6251 


2N5575 
2N5578 
3N138 

2N4427 
1N5218 


1N5217 
1N5216 
1N5215 
40606 
40577 


40578 


JAN2N3866 


2N5320 
2N5321 
2N5322 


DATA- 
BOOK 
Vol. No. 
SSD-201 
SSD-201 
SSD-201 
SSD-203 
SSD-203 


SSD-203 
SSD-201 
SSD-201 
SSD-201 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-201 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-203 
SSD-205 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-201 
SSD-205 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-204 
SSD-204 
SSD-204 


Page 


File 
No. 


Product 
Line 


LIC 
LIC 
LIC 
COS/MOS 
COS/MOS 


COS/MOS 


COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
LIC 


LIC 
LIC 
LIC 
LIC 
LIC 


LIC 
LIC 
LIC 
LIC 
LIC 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
LIC 

COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
LIC 


LIC 
LIC 
LIC 
LIC 
LIC 


LIC 
LIC 
LIC 
LIC 
LIC 


LIC 
LIC 
LIC 
LIC 
LIC 


COS/MOS 


PWR 


Developmental Number-to-Commercial Number Cross-Reference !ndex 


Dev. No. 


TA7125 
TA7130 
TA7130A 
TA7134 
TA7137 


TA7146 
TA7149 
TA7150 
TA7151 
TA7155 


TA7156 
TA7189 
TA7205 
TA7238 
TA7244 


TA7262 
TA7264 
TA7265 
TA7266 
TA7270 


TA7271 
TA7272 
TA7274 
TA7275 
TA7279 


TA7280 
TA7281 
TA7285 
TA7289 
TA7290 


TA7291 
TA7303 
TA7306 
TA7311 
TA7312 


TA7313 
TA7314 
TA7315 
TA7316 
TA7317 


TA7318 
TA7319 
TA7322 
TA7323 
TA7323A 


TA7327 
TA7328 
TA7329 
TA7337 
TA7337A 


TA7352 
TA7353 
TA7354 
TA7355 
TA7358 


TA7360 
TA7361 
TA7362 
TA7363 
TA7364 


TA7365 
TA7367 
TA7374 
TA7375 
TA7381 


TA7382 
TA7383 
TA7384 
TA8385 
TA7386 


TA7399 
TA7401 
TA7403 
TA7404 
TA7405 


TA7408 
TA7409 
TA7410 
TA7411 
TA7420 


Comm. 
No. 


2N5323 
2N5804 
2N5805 
2N6177 
2N5296 


2N5090 
40600 
40603 
40604 
2N5293 


2N5295 
40602 
2N5921 
2N5262 
3N139 


40601 

2N5954 
2N5955 
2N5956 
2N5781 


2N5782 
2N5783 
3N141 
3N143 
2N6248 


2N6247 
2N6246 
2N5202 
2N5784 
2N5785 


2N5786 
2N5180 
3N142 

2N5496 
2N5497 


2N5494 
2N5495 
2N5492 
2N5493 
2N5490 


2N5491 
2N5179 
2N5189 
2N5671 
2N5672 


JANT X2N3866 
JANT X2N3553 
JANTX2N3375 
2N6032 
2N6033 


3N153 

3N152 
JAN2N4440 
JANT X2N4440 
JANTX2N5071 


JAN2N5071 
40605 
2N5297 
2N5298 
T2800B 


T2800D 
2N5918 
3N159 
3N154 
2N6098 


2N6099 
2N6100 
2N6101 
2N6102 
2N6103 


40673 
D3202U 
40836 
S$2800B 
$2800D 


2N5914 
2N5915 
2N6212 
2N5916 
2N5840 


DATA- 
BOOK 
Vol. No. 
SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-205 
SSD-201 
SSD-201 
SSD-201 
SSD-204 


SSD-204 
SSD-201 
SSD-205 
SSD-204 
SSD-201 


SSD-201 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-201 
SSD-201 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-205 
SSD-201 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-207 
SSD-207 
SSD-207 
SSD-204 
SSD-204 


SSD-201 
SSD-201 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-205 
SSD-204 
SSD-204 
SSD-206 


SSD-206 
SSD-205 
SSD-201 
SSD-201 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-201 
SSD-206 
SSD-205 
SSD-206 
SSD-206 


SSD-205 
SSD-205 
SSD-204 
SSD-205 
SSD-204 


Page 


429 
379 
379 
278 

61 


109 
712 
720 
720 

61 


61 
712 
181 
423 
643 


#12 
170 
170 


File 
No. 


325 
407 


Product 
Line 


RF 
MOS/FET 
MOS/FET 
MOS/FET 
PWR 


PWR 
MOS/FET 
RF 

PWR 
MOS/FET 


MOS/FET 
PWR 
PWR 
PWR 
PWR 


PWR 
PWR 
MOS/FET 
MOS/FET 
PWR 


MOS/FET 
PWR 
PWR 


PWR 
PWR 


MOS/FET 
MOS/FET 
RF 


MOS/FET 
MOS/FET 
PWR 


PWR 
PWR 
PWR 
PWR 
PWR 


MOS/FET 
DIAC 


758 


Dev. No. 


TA7426 
TA7427 
TA7428 
TA7429 
TA7430 


TA7431 
TA7434 
TA7435 
TA7441 
TA7442 


TA7452 
TA7453 
TA7454 
TA7455 
TA7456 


TA7461 
TA7462 
TA7463 
TA7464 
TA7465 


TA7466 
TA7467 
TA7468 
TA7477 
TA7479 


TA7480 
TA7481 
TA7482 
TA7483 
TA7484 


TA7487 
TA7500 
TA7501 
TA7502 
TA7503 


TA7504 
TA7505 
TA7506 
TA7507 
TA7508 


TA7509 
TA7513 
TA7514 
TA7518 
TA7530 


TA7532 
TA7534 
TA7542 
TA7543 
TA7543 


TA7545 
TA7546 
TA7547 
TA7548 
TA7549 


TA7550 
TA7551 
TA7552 
TA7553 
TA7554 


TA7555 
TA7556 
TA7557 
TA7563 
TA7564 


TA7565 
TA7570 
TA7571 
TA7579 
TA7580 


TA7581 
TA7582 
TA7582 
TA7583 
TA7584 


TA7588 
TA7589 
TA7590 
TA7591 
TA7592 


Comm. 
No. 


2N5443 
2N5446 
2N5567 
2N5568 
2N5571 


2N5572 
S2600B 
$2600D 
T6401B 
T6401D 


S$3705M 
S3706M 
D2601EF 
D2601DF 
D2600EF 


T6411B 
T6411D 
$2620B 
$2620D 
$2610B 


$2610D 
T4101M 
T4100M 
2N5913 
2N5569 


2N5570 
T4111M 
2N5573 
2N5574 
T4110M 


2N5920 
2N5754 
2N5755 
2N5756 
2N5757 


T6420B 
T6420D 
T6420M 
S6420B 

$6420D 


S6420M 
2N5838 
40964 

T2800M 
2N5839 


2N5919A 
2N6354 
S3800MF 
S3800M 
$20600 


S2060Y 
S2060F 

T4121B 
T4121D 
T4121M 


T4120B 
T4120D 
T4120M 
$7430M 
2N6178 


2N6179 
2N6180 
2N6181 
S6200B 
$6200D 


S6200M 
$6210B 
$6210D 
T2313A 
T2313B 


T2313D 
2N5757 
T2313M 
T6401M 
T6411M 


40965 

2N5994 
2N3650 
2N3651 
2N3652 


DATA- 
BOOK 
Vol. No. 
SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-205 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-205 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-204 
SSD-205 
SSD-206 
SSD-204 


SSD-205 
SSD-204 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-205 
SSD-205 
SSD-206 
SSD-206 
SSD-206 


Product 
Line 


Dev. No. 


TA7593 
TA7599 
TA7600 
TA7601 
TA7602 


TA7603 
TA7604 
TA7614 
TA7615 
TA7616 


TA7617 
TA7618 
TA7619 
TA7620 
TA7621 


TA7626A 
TA7642 
TA7643 
TA/644 
TA7645 


TA7/7646 
TA7647 
TA7648 
TA7649 
TA7650 


TA7651 
TA7652 
TA7653 
TA7654 
TA7655 


TA7656 
TA7657 
TA7669 
TA7670 
TA7673 


TA7679 
TA7680 
TA7684 
TA7686 
TA7706 


TA7707 
TA7719 
TA7739 
TA7740 
TA7741 


TA7742 
TA7743 
TA7752 
TA7753 
TA7754 


TA7755 
TA7756 
TA7757 
TA7782 
TA7783 


TA7784 
TA7802 
TA7803 
TA7804 
TA7805 


TA7806 
TA7821 
TA7823 
TA7825 
TA7852 


TA7920 
TA7921 
TA7922 
TA7923 
TA7936 


TA7937 
TA7938 
TA7939 
TA7941 
TA7943 


TA7982 
TA7984 
TA7985 
TA7986 
TA7987 


Comm. 


No. 


2N3653 
S6220B 
$6220D 
S6220M 
T6421B 


T6421D 
T6421M 
T4104B 
T4104D 
T4114B 


T4114D 
T4103B 
T4103D 
T4113B 
T4113D 


HC2000H 
T4105B 
T4105D 
T4115B 
T4115D 


T6405B 
T6405D 
T6415B 
T6415D 
T6405B 


T6405D 
T6414B 
T6414D 
T2304B 
T2304D 


T2305B 
T2305D 
3N187 

S6420A 
2N6078 


40837 
40941 
3N200 
40893 
2N6105 


2N6104 
2N6211 
2N6175 
2N6176 
2N6107 


2N6109 
SSD-204 
T8430B 
T8430D 
T8430M 


T8440B 
T8440D 
T8440M 
2N6292 
2N6290 


2N6288 
D1201B 
D1201D 
D1201M 
D1201N 


D1201P 
S6400N 
S6410N 
S6420N 
2N5917 


2N5992 
2N5993 
2N5995 
2N5996 
40819 


T8450B 
T8450D 
T8450M 
40934 
40909 


40940 

D2540A 
D2540B 
D2540D 
D2540M 


DATA- 
BOOK 
Vol. No. 
SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-204 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-201 
SSD-206 
SSD-204 


SSD-205 
SSD-205 
SSD-201 
SSD-205 
SSD-205 


SSD-205 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-204 
SSD-204 


SSD-204 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-201 


SSD-206 
SSD-206 
SSD-206 
SSD-205 
SSD-205 


SSD-205 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


Page 


238 
210 
210 
210 
107 


107 
107 
99 
99 
99 


File 
No. 


408 
418 


Product 
Line 


SCR 
SCR 
SCR 
SCR 
TRI 


TRI 
TRI 


TRI 

TRI 

TRI 
MOS/FET 
SCR 


TRI 


759 


Dev. No. 


TA7988 
TA7989 
TA7990 
TA7991 
TA7993 


TA7994 
TA7995 
TA7995A 
TA7996 
TA7999 


TA8000 
TA8001 
TA8002 
TA8004 
TA8005 


TA8007 
TA8007B 
TA8100 
TA8100B 
TA8104 


TA8158 
TA8159 
TA8160 
TA8161 
TA8162 


TA8172 
TA8197 
TA8198 
TA8199 
TA8201 


TA8202 
TA8210 
TA8211 
TA8212 
TA8231 


TA8232 
TA8236 
TA8242 
TA8247 
TA8248 


TA8249 
TA8323 
TA8324 
TA8325 
TA8326 


TA8327 
TA8328 
TA8330 
TA8331 
TA8340 


TA8343 
TA8344 
TA8345 
TA8346 
TA8347 


TA8348 
TA8349 
TA8352 
TA8353 
TA8354 


TA8357 
TA8358 
TA8405 
TA8407 
TA8411 


TA8412 
TA8413 
TA8414 
TA8415 
TA8416 


TA8417 
TA8418 
TA8419 
TA8420 
TA8421 


TA8422 
TA8425 
TA8428 
TA8429 
TA8430 


Comm. 


No. 


S2060A 
$2060B 
S2060C 
S2060D 
2N6265 


2N6266 
2N6267 
2N6269 
D1201F 
40820 


40821 
40822 
40823 
2N6077 
2N6079 


2N6479 
2N6480 
2N6481 
2N6482 
40915 


S3703SF 
$3702SF 
D2103SF 
D2103S 
D2101S 


40970 

T6400N 
T6410N 
T6420N 
2N6388 


2N6386 
2N6106 
2N6108 
2N6110 
2N6293 


2N6291 
40936 
40841 
40887 
40885 


40886 

2N6488 
2N6487 
2N6486 
2N6491 


2N6490 
2N6489 
2N6213 
2N6214 
41038 


2N6478 
40894 
40895 
40896 
40897 


2N6385 
2N6383 
2N6372 
2N6373 
2N6374 


T2850B 
T2850D 
2N6477 
2N6268 
D2406A 


D2406B 
D2406D 
D2406M 
D2412A 
D2412B 


D2412D 
D2412M 
D2520A 
D2520B 
D2520D 


D2520M 
R47M15 
2N6254 
2N6253 
2N6258 


DATA- 
BOOK 
Vol. No. 
SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-206 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-205 


SSD206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-205 
SSD-206 
SSD-206 
SSD-206 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-205 
SSD-201 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
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AC-DC isolation (AN-4537) 

AC line isolation (AN-6141) 

Active filter, integrated-circuit (File No. 537) 

AC voltage regulators, thyristors (AN-3886) 
Adders, scaling (|\CAN-5015) 

Admittance parameters, short-circuit (ICAN-5022) 
AGC (ICAN-6544) 

Alarm system, intrusion (ICAN-6294) 

Alpha, total (AN-6215) 


Aluminum TO-3 packages, hermeticity evaluation of 
(AN-6071) 
Engineering problem (AN-6071) 
Failure analysis (AN-6071) 
Failure data (AN-6071) 
Thermal-cycling test results (AN-6071) 


AM broadcast receivers (ICAN-6022) 
AM modulator, integrated-circuit (File No. 537) 


AM radio, integrated circuit for (ICAN-6022) 
Applications (ICAN-6022) 
Circuit description (ICAN-6022) 


AND-OR bi-phase pairs, COS/MOS triple 
(technical data, File No. 576) 


Amplification, sound-carrier (ICAN-6544) 


Amplifier array, general-purpose, integrated- 
circuit (technical data, File No. 560) 
Amplifier array, integrated-circuit, (ICAN-4072) 
Circuit applications (ICAN-4072) 
Circuit description (ICAN-4072) 
Gain-frequency response (ICAN-4072) 
Noise voltage and current (1CAN-4072) 
Output swing vs. supply voltage (1CAN-4072) 
Quick selection chart 
Stability requirements (ICAN-4072) 
Amplifier array, integrated-circuit, ac 
(technical data, File Nos. 377, 387) 
Amplifier array, ultra-high-gain, wide-band, 
integrated-circuit (technical data, 
File No. 274) 


Amplifiers, audio, circuits (File Nos. 642-650) 


Amplifier, broadband (118-to-136-MHz), 
4-watt (PEP): 
Design considerations (AN-3749) 
Load-mismatch test (AN-3749) 
Output power and modulation (AN-3749) 
Performance and adjustment (AN-3749) 


Amplifier, broadband, rf, linear, push-pull, 
150-watt PEP (AN-4591) 


Amplifier circuit, broadband, uhf (AN-6010) 

Amplifier circuits, general-purpose (AN-4590) 

Amplifier, class B, integrated-circuit 
(ICAN-5296, 5766) 

Amplifier, control, and special-function 

integrated circuits: 
Application notes on 
Quick selection chart 
Technical data 
Amplifier, dc, integrated-circuit (I1CAN-5030) 
Applications (ICAN-5030). 
Circuit description (ICAN-5030) 
Operation (ICAN-5030) 
Technical data (File No. 121) 

Amplifier, differential detector, dc amplifier, 
and voltage regulator, integrated-circuit 
(Technical data, File No. 396) 

Amplifier-discriminators, integrated-circuit 
(technical data, File No. 129) 

Amplifier, feedback (ICAN-5030) 

Amplifier-filter, high-gain (ICAN-6538) 
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Amplifier, FM detector, af preamplifier 
integrated-circuit (technical data, 
File Nos. 318, 319) 
Amplifier, gain-controlled, integrated-circuit 
(ICAN-4072) 
Amplifier, if, integrated-circuit (ICAN-5036) 
Applications ({CAN-5036) 
Characteristics (ICAN-5036) 
Circuit description (ICAN-5036) 
Operating modes (ICAN-5036) 
Technical data (File No. 123) 
Amplifier, narrow-band, tuned, integrated-circuit 
(ICAN-5030) 
Amplifier, rf, integrated-circuit (ICAN-5296) 
Amplifier, servo, integrated-circuit (ICAN-5766) 
Amplifiers, integrated-circuit: 
Audio (ICAN-5037, 5766) 
Driver (ICAN-5766) 
Frequency-shaping (ICAN-5015) 
Operational 
Output (ICAN-6724) 
Power (ICAN-5766) 
RF (ICAN-5337) 
Video (ICAN-5015) 
Wide-band (ICAN-5338, 5766, 5977) 
Amplifier, tint-control, integrated-circuit 
(ICAN-6724) 
Amplifier, twin-T, bandpass (ICAN-5213) 


Amplifier, video, integrated-circuit 
(ICAN-5037, 5338, 5015) 


Amplitude modulation (AN-4421) 


AM receiver subsystem, integrated-circuit 
(technical data, File Nos. 560, 561) 


Analog or digital signals, transmission and 
multiplexing of (ICAN-6601) 

AND-OR gates, COS/MOS, triple bi-phase pairs 
(technical data, File No. 576) 


AND-OR select gate COS/MOS quad (ICAN-6600) 


AND-OR select gate, COS/MOS quad 
(technical data, File No. 479) 
Arithmetic unit, COS/MOS (ICAN-6600) 
Circuit description (ICAN-6600) 
Operation (ICAN-6600) 
Performance data (1CAN-6600) 


Arithmetic arrays, COS/MOS (ICAN-6600) 
Arithmetic unit (ICAN-6210) 


Arrays, integrated-circuit 
Application notes on 


Technical data 
Astable multivibrator, integrated-circuit 
(ICAN-4072, 5641) 
Astable multivibrator, COS/MOS (ICAN-6267) 
Attenuators (AN-4590) 
Audio amplifier, integrated-circuit (ICAN-5037) 
Capacitor-coupled cascaded circuits 
(ICAN-5037) 
Circuit description (I\CAN-5037) 
Direct-coupled cascaded circuits (ICAN-5037) 
Technical data (File No. 126) 
Audio amplifiers, integrated-circuit (ICAN-5766) 
Audio amplifier, line-operated (AN-3065) 
Audio driver, integrated-circuit: 
Dual-supply circuit (ICAN-5037) 
Single-supply circuit (ICAN-5037) 
Autodyne converter, integrated-circuit (ICAN-5337) 
Automatic-fine-tuning systems, integrated-circuit 
(ICAN-5831) 
Automatic shut-off and alarm system (ICAN-6538) 
Audio power transistors, special (technical data) 
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Avalanche breakdown: 
Common-base (AN-6215) 
Common-emitter (AN-6215) 


Avalanche breakdown voltage, rf 
Avalanche multiplication (AN-6215) 
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Balanced detector, integrated-circuit (ICAN-5831) 
Balanced modulator, integrated-circuit (ICAN-5299) 
Ballasting circuits, solid-state (AN-3616) 
Bandpass amplifiers (ICAN-5213) 
Bandpass shaping (ICAN-6544) 
Base-to-emitter voltage 
Bass roll-off (ICAN-5841) 
BCD data, conversion of (ICAN-6294) 
Beam-lead (sealed-junction) IC’s (technical 
data, File No. 515) 


Bilateral switch, COS/MOS quad (ICAN-6601) 

Digital control of signal gain, frequency, 
and impedance (ICAN-6601) 

Features (ICAN-6601) 
Logic functions (ICAN-6601) 
Multiplexing/demultiplexing (ICAN-6601) 
Operation (ICAN-6601) 
Sample-hold applications (1CAN-6601) 
Switch and logic applications (ICAN-6601) 
Technical data (File No. 479) 


Binary counter (ICAN-6166) 


Bi-phase pairs, AND-OR, COS/MOS (technical 
data, File Nc. 576) 


Bi-polarity comparator (ICAN-6732) 

Bistable multivibrator (ICAN-5641) 

Bridge circuits, SCR (AN-4242) 

Bridge rectifier (AN-4673) 

Broadband rf circuit design (AN-4421) 

Broadband rf operation (AN-4774) 

Broadband rf power amplifier (AN-3755) 

Broadband transistor rf amplifier (AN-3749) 

Broadband uhf amplifier (AN-6010) 

Broadband uhf circuit, design approach (AN-6010) 

Broadcast receivers, AM (ICAN-6022) 

Buffer, COS/MOS quad, true/complement 
(technical data, File No. 572) 

Buffers/converters, COS/MOS hex 
(technical data, File No. 479) 

Buffer, output (ICAN-6210) 

Bulk leakages 


Burst (popcorn) noise, measurement of (ICAN-6732) 
Pess-fail criteria (ICAN-6732) 
Test conditions (ICAN-6732) 
Test configuration (ICAN-6732) 
Test-system circuits (ICAN-6732) 
Bus register, COS/MOS MSI, 8-stage 
(technical data, File No. 575) 
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Capacitor-input circuits, design of (AN-3659) 
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Capture ratio (ICAN-5380) 
Case-temperature effects (AN-4774) 
Case-temperature effects 


Characteristics of COS/MOS integrated circuits 
(chart) 


Chips (technical data): 
COS/MOS integrated-circuit (File No. 517) 
Linear integrated-circuit (File No. 516) 
Power-transistor (File No. 632) 


Choppers (AN-4590) 


Chroma amplifier, integrated-circuit 
(technical data, File No. 468) 


Chroma demodulator, integrated-circuit 
(technical data, File Nos. 466, 468) 


Chroma signal processor, integrated-circuit 
(technicai data, File Nos. 466, 468) 


Chopper circuits, MOS-transistor -AN-3452) 
Basic chopper circuits (AN-3452) 
Basic MOS chopper circuits (AN-3452) 
Equivalent circuit of MOS chopper (AN-3452) 
Ideal chopper characteristics (AN-3452) 
Relative merits of available devices (AN-3452) 
Typical circuits (AN-3452) 
Use of MOS transistors in choppers (AN-3452) 


Circuit factor charts for thyristors 
(SCR's and Triacs, AN-3551) 
Current-Ratio curves (AN3551) 
Full-wave ac triac circuit (AN-3551) 
Full-wave de SCR or Triac circuit (AN-3551) 
Full-wave SCR circuit (AN-3551) 
Per cent ripple in load (AN-3551) 
Three-phase half-wave SCR circuit (AN-3551) 
Clocked D latch, COS/MOS quad 
(technical data, File No. 589) 
Clock/timer, battery-operated, 
Digital-display, COS/MOS: 
Applications (ICAN-6733) 
Circuit operation (ICAN-6733) 
Display-driver circuits (ICAN-6733) 
Performance characteristics (ICAN-6733) 


Coaxial-line rf power amplifier (ICAN-6733) 
Coaxial-package transistors (ICAN-6733) 
Collector current, reverse 
Collector-to-emitter saturation voltage 
Collector leakage currents 


Bulk leakages 
Surface leakage 


Color demodulator, integrated-circuit (ICAN-6724) 
Application of (ICAN-6724) 
Demodulation and matrix (ICAN-6724) 
Demodulator preamplifier (ICAN-6724) 
Filtering capacitors (ICAN-6724) 
Output amplifiers (ICAN-6724) 
Tint-control amplifier (ICAN-6724) 


Color matrix, integrated-circuit (ICAN-6724) 


* Color system, RGB (ICAN-6724) 


Color TV receivers, if system for, 
integrated-circuit (ICAN-6544) 

Colpitts oscillator, integrated-circuit (ICAN-4072) 

Common-mode gain (I1CAN-5015) 

Common-mode rejection (ICAN-5038) 


Common-mode rejection ratio 
(I1CAN-5022, 5038, 5015) 


Comparator: 
Bi-polarity (ICAN-6732) 
DC (ICAN-5641) 
Micropower (ICAN-6668) 
Phase (ICAN-6716) 


Commutating dv/dt (AN-6141) 
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Constant-current sources (AN-4590) 
Control circuits, general (AN-6141) 
Controlled solder process 
Control systems, triac (ICAN-6294) 
Conversion, digital-to-analog (ICAN-6000) 
Converter, ringing-choke (AN-3616) 
Cooking-range control (AN-6096) 
Design and function 
Considerations (AN-6096) 
Top-burner controls (AN-6096) 
Oven/broiler controls (AN-6096) 
Central processor (AN-6096) 
COS/MOS chips (technical data, File No. 517) 
COS/MOS chips: 
Handling of (ICAN-6000) 
Storing of (ICAN-6000) 
COS/MOS CD40O00A slash-series types 
screened to MIL-STD-883 (RIC-102B) 
Electrical-test and delta limits (RIC-102B) 
Environmental sampling inspections (R!IC-102B) 
Final electrical tests (RIC-102B) 
Ordering information (RIC-102B) 
Part-number code (RIC-102B) 
Product-flow diagram (RIC-102B) 
Screening levels, description of (RIC-102B) 
Total lot screening, description of (RIC-102B) 
COS/MOS digital integrated circuits (Title page) 
Applications information 
Functional diagrams 
General features 
Technical data 


COS/MOS IC's for low-voltage Applications 
(technical data, File Nos. 479, 503) 


COS/MOS integrated circuits, functional diagrams 


COS/MOS integrated circuits, general features 
(File No. 479) 


COS/MOS integrated circuits, high-reliability 


COS/MOS integrated circuits, typical 
characteristics chart 


COS/MOS life-test data 


COS/MOS logic gates noise immunity of (ICAN-6176) 


COS/MOS MIL-M-38510 CD4000A series types 


(RIC-104) 
Electrical sampling inspection (RIC-104) 
Environmental sampling inspection (RIC-104) 
Final electrical tests (RIC-104) 
Processing and screening requirements 

(RIC-104) 

Product classification guide (RIC-104) 
Product flow diagram (RIC-104) 
Product-number code (RIC-104) 
Screening levels (RIC-104) 
Specification numbers (RIC-104) 


COS/MOS power-supply considerations (ICAN-6576) 


COS/MOS switch (ICAN-6080) 


Counter, COS/MOS binary/ripple, 12-stage 
(technical data, File No. 624) 


Counter, COS/MOS, 21-stage (File No. 572) 


Counters, COS/MOS, applications of: 

Decade, 7-segment-output (ICAN-6733) 

Divide-by-N (ICAN-6716) 

Divide-by-R (ICAN-6716) 

Divide-by-12 (ICAN-6733) 

Divide-by-60 (ICAN-6733) 

Fixed, single-stage, divide-by-N Programmable, 

multidecade, Divide-by-N (ICAN-6498) 
Counter, COS/MOS, fixed and programmable, 
Design of (ICAN-6498) 


Counters, COS/MOS MSI, design and 
applications of (ICAN-6166) 
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483 
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Counters, COS/MOS (technical data): 

Binary, 7-stage (File No. 503) 

Decade (File No. 503) 

Divide-by-N (File No. 479) 

Up/down, presettable (File No. 503) 
Counter/dividers, COS/MOS, applications of: 

Decade (ICAN-6166) 

Divide-by-8 (ICAN-6166) 
Counter-latch-timer control circuit (ICAN-6732) 
Cross-modulation distortion (ICAN-5022) 
Crosstalk (ICAN-5176) 


Crystal oscillators: 
Bipolar integrated-circuit (ICAN-5030) 
COS/MOS integrated-circuit (ICAN-6716) 
Current density, effect on reliability 
Current gain 
Current limiting, foldback (AN-4558) 
Current mirrors (ICAN-6668) 
Current-ratio curves (SCR’s and triacs, AN-3551) 
Currents, collector leakage 
Current source, diode-transistor (1\CAN-6668) 
Curves, rf power-transistor power-frequency 
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Data-gathering and processing system (ICAN-6210) 
Arithmetic unit (ICAN-6210) 
Control unit (ICAN-6210) 
Description (ICAN-6210) 
Digital processor (ICAN-6210) 
Input signal conditioning and 
transmission (ICAN-6210) 
Memory (ICAN-6210) 
Output buffer (ICAN-6210) 
Output transmitter (ICAN-6210) 
Receiver (ICAN-6210) 
DC amplifier, integrated-circuit (ICAN-5030) 
Applications (ICAN-5030) 
Circuit description (I1CAN-5030) 
Operation (ICAN-5030) 
Technical data (File No. 121) 
DC power supply, ac voltage-regulated (AN-3822) 
DC safe area 
DC safe area (power transistors, AN4774) 
Decade counters, COS/MOS, 7-segment 
output (ICAN-6733) 
Decoder, COS/MOS, BCD-to-decimal 
(technical data, File No. 503) 


Decoder-Drivers, MSI, BCD-to-7-segment (ICAN-6294) 


Fail-safe circuit (ICAN-6294) 
Logic description (ICAN-6294) 
Logic diagram (ICAN-6294) 
Multiplex operation (ICAN-6294) 
Operating characteristics (ICAN-6294) 
Static-drive applications (ICAN-€294) 
Technical data (File No. 392) 
Decoder stereo multiplex, integrated-circuit 
(technical data, File No. 502) 


Deflection circuit, magnetic (AN-3065) 

Delayed agc (ICAN-6544) 

Delta tests or limits 

Demodulation color-signal (ICAN-6724) 
Demodulator, color, integrated-circuit (ICAN-6724) 


Demodulator preamplifier, integrated- 
circuit (ICAN-6724) 
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201 288 
206 413 
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205 471 
203 473 
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201 403 
201 440 
204 768 
202 333, 334 
207 187 
202 346 
202 345 
202 348 
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Derating curve, power-transistor 
Detection, sound-carrier (ICAN-6544) 


Diacs, silicon bidirectional: 
Technical data (File No. 577) 
Use of for thyristor triggering (AN-4242) 
Voltage-current characteristics (AN-4242) 


Differential-amplifier array, dual independent, 
integrated-circuit (technical data, 
File Nos. 388, 611) 


Differential amplifiers, integrated-circuit, 
Basic configuration for (ICAN-5380) 


Differential amplifiers, integrated-circuit 
high-reliability types (technical data, 
File Nos. 705, 714) 


Differential/cascode amplifiers, integrated-circuit 
(technical data, File No. 382) 


Differentiators, integrated-circuit (ICAN-5015) 


Diffused-junction n-p-n power transistors 
(technical data) 


Diffusion current 
Digital-clock prototypes, COS/MOS (ICAN-6733) 
Digital-display clock, COS/MOS (ICAN-6733) 


Digital-display clock/watch configuration, 
COS/MOS (ICAN-6733) 


Digital-display devices (ICAN-6733) 
Digital-display metering application, 
COS/MOS (ICAN-6733) 
Digital-display timer, COS/MOS (ICAN-6733) 
Digital frequency synthesizer, COS/MOS (ICAN-6716) 
Digital meter applications, COS/MOS (ICAN-6733) 


Digital signals, transmission and 
multiplexing of (ICAN-6601) 


Digital timer/clock/watch applications, 
COS/MOS (ICAN-6733) 


Digital-to-analog conversion, general 
considerations (1\CAN-6080) 


Digital-to-analog converter, COS/MOS (ICAN-6080) 
Digital-to-analog switch, COS/MOS (ICAN-6080) 


Diode Array, integrated-circuit (ICAN-5299) 
Applications (ICAN-5299) 
Circuit configuration (ICAN-5299) 
Operating characteristics (ICAN-5299) 
Technical data (File Nos. 236, 343) 


Diodes, light-emitting (ICAN-6733) 

Display-lamp turn-on characteristics (ICAN-6294) 

Display output (ICAN-6210) 

Dissipated-limited region 

Double-tuned interstage filter (ICAN-5380) 
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RF avalanche breakdown voltage 

RFI (see radio frequency inteference) 

RF operation (AN-4774) 

RF power amplifiers (AN-3755, 3764, 4421) 
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static (technical data), (File No. 479) 

Shift register, COS/MOS, 18-stage 
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THC-500 
THC-500 
THC-500 
RFT-700 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
THC-500 


THC-506 
THC-500 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
PTD-187 
PTD-187 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
PTD-187 
PTD-187 
PTD-187 


PTD-187 


PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


File 
No. 


Product 
Line 


780 


Type No. 


2N5298 
2N5320 
2N5320 
2N5321 
2N5322 


2N5322 
2N5323 
2N5415 
2N5416 
2N5441 


2N5442 
2N5443 
2N5444 
2N5445 
2N5446 


2N5470 
2N5490 
2N5491 
2N5492 
2N5493 


2N5494 
2N5495 
2N5496 
2N5497 
2N5567 


2N5568 
2N5569 
2N5570 
2N5571 
2N5572 


2N5573 
2N5574 
2N5575 
2N5578 
2N5578 


2N5671 
2N5672 
2N5754 
2N5755 
2N5756 


2N5757 
2N5781 
2N5781 
2N5782 
2N5783 


2N5784 
2N5784 
2N5785 
2N5786 
2N5804 


2N5805 
2N5838 
2N5839 
2N5840 
2N5913 


2N5914 
2N5915 
2N5916 
2N5917 
2N5918 


2N5919A 
2N5920 
2N5921 
2N5954 
2N5954 


2N5955 
2N5956 
2N5992 
2N5993 
2N5994 


2N5995 
2N5996 
2N6032 
2N6033 
2N6033 


2N6055 
2N6056 
2N6056 
2N6077 
2N6078 


DATA 
BOOK 
Vol. No. 


SSD-204 
SSD-204 
SSD-207 
SSD-204 
SSD-204 


SSD-207 
SSD-204 
SSD-204 
SSD-204 
SSD-206 


S¢D-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-205 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-204 
SSD-204 
SSD-207 


SSD-204 
SSD-204 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-204 
SSD-207 
SSD-204 
SSD-204 


SSD-204 
SSD-207 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-204 
SSD-207 
SSD-204 
SSD-204 
SSD-205 
SSD-205 
SSD-205 


SSD-205 
SSD-205 
SSD-204 
SSD-204 
SSD-207 


SSD-204 
SSD-204 
SSD-207 
SSD-204 
SSD-204 


Page 


Catalog 


PTD-187 
PTD-187 


PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
THC-500 


THC-500 
THC-500 
THC-500 
THC-500 
THC-500 


RFT-700 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
THC-500 


THC-500 
THC-500 
THC-500 
THC-500 
THC-500 


THC-500 
THC-500 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
THC-500 
THC-500 
THC-500 


THC-500 
PTD-187 


PTD-187 
PTD-187 


PTD-187 


PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
PTD-187 


PTD-187 
PTD-187 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
PTD-187 
PTD-187 


PTD-187 
PTD-187 


PTD-187 
PTD-187 


Product 
Line 


Type No. 


2N6079 
2N6079 
2N6093 
2N6098 
2N6099 


2N6100 
2N6101 
2N6102 
2N6103 
2N6104 


2N6105 
2N6106 
2N6107 
2N6108 
2N6109 


2N6110 
2N6111 
2N6175 
2N6176 
2N6177 


2N6178 
2N6179 
2N6180 
2N6181 
2N6211 


2N6212 
2N6213 
2N6214 
2N6246 
2N6247 


2N6248 
2N6248 
2N6249 
2N6250 
2N6251 


2N6251 
2N6253 
2N6254 
2N6257 
2N6258 


2N6259 
2N6260 
2N6261 
2N6262 
2N6263 


2N6264 
2N6265 
2N6266 
2N6267 
2N6268 


2N6269 
2N6288 
2N6289 
2N6290 
2N6291 


2N6292 
2N6293 
2N6354 
2N6371 
2N6372 


2N6373 
2N6374 
2N6383 
2N6384 
2N6385 


2N6385 
2N6386 
2N6387 
2N6388 
2N6389 


2N6389 
2N6390 
2N6391 
2N6392 
2N6393 


2N6467 
2N6468 
2N6469 
2N6470 
2N6471 


DATA 
BOOK 
Vol. No. 


SSD-204 
SSD-207 
SSD-205 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-205 


SSD-205 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-207 
SSD-204 
SSD-204 
SSD-204 


SSD-207 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-205 
SSD-205 
SSD-205 
SSD-205 


SSD-205 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-207 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


Catalog 


PTD-187 


RFT-700 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
RFT-700 


RFT-700 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 


PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PT D-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PT D-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


PTD-187 
PT D-187 
PTD-187 
PTD-187 
PTD-187 


Product 
Line 


781 


Type No. 


2N6472 
2N6473 
2N6474 
2N6475 
2N6476 


2N6477 
2N6478 
2N6479 
2N6479 
2N6480 


2N6480 
2N6481 
2N6481 
2N6482 
2N6482 


2N6486 
2N6487 
2N6488 
2N6489 
2N6490 


2N6491 
2N6496 
3N128 
3N138 
3N139 


3N140 
3N141 
3N142 
3N143 
3N152 


3N153 
3N154 
3N159 
3N187 
3N200 


40080 
40081 
40082 
40279 
40280 


40281 
40282 
40290 
40291 
40292 


40294 
40296 
40305 
40306 
40307 


40309 
40310 
40311 
40312 
40313 


40314 
40315 
40316 
40317 
40318 


40319 
40320 
40321 
40322 
40323 


40324 
40325 
40326 
40327 
40328 


40340 
40341 
40346 
40346V 1 
40346V2 


40347 
40347V 1 
40347V2 
40348 
40348V 1 


DATA 
BOOK 
Vol. No. 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-207 
SSD-204 


SSD-207 
SSD-204 
SSD-207 
SSD-204 
SSD-207 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-205 
SSD-205 
SSD-205 
SSD-207 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 


SSD-207 
SSD-207 
SSC*:207 
SSD-207 
SSD-207 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-205 
SSD-205 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


Index to Devices 


Catalog 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 


PTD-187 


PTD-187 


PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
MOS-160 
MOS-160 
MOS-160 


MOS-160 
MOS-160 
MOS-160 
MOS-160 
MOS-160 


MOS-160 
MOS-160 
MOS-160 
MOS-160 
MOS-160 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


PTD-187 
PT D-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


RFT-700 
RFT-700 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PT D-187 
PTD-187 
PTD-187 
PTD-187 


File 
No. 


677 
676 
676 
676 
676 


680 
680 
702 


Product 
Line 


MOS/FET 
MOS/FET 
MOS/FET 


MOS/FET 
MOS/FET 
MOS/FET 
MOS/FET 
MOS/FET 


MOS/FET 
MOS/FET 
MOS/FET 
MOS/FET 
MOS/FET 


Index to Devices 


Type No. 


40348V2 
40349 
40349V 1 
40349V2 
40360 


40361 
40362 
40363 
40364 
40366 


40367 
40368 
40369 
40372 
40373 


40374 
40375 
40385 
40389 
40390 


40391 
40392 
40394 
40406 
40407 


40408 
40409 
40410 
40411 
40412 


40412V 1 
40412V2 
40414 
40446 
40467A 


40468A 
40537 
40538 
40539 
40542 


40543 
40544 
40559A 
40577 
40578 


40581 
40582 
40594 
40595 
40600 


40601 
40602 
40603 
40604 
40605 


40606 
40608 
40608 
40611 
40613 


40616 
40618 
40621 
40622 
40624 


40625 
40627 
40628 
40629 
40630 


40631 
40632 
40633 
40634 
40635 


40636 
40637A 
40665 
40666 
40673 


DATA 
BOOK 
Vol. No. 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-207 
SSD-205 
SSD-201 


SSD-201 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-201 
SSD-207 
SSD-207 


SSD-205 
SSD-205 
SSD-204 
SSD-204 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-207 


SSD-207 
SSD-204 
SSD-205 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-205 
SSD-205 
SSD-205 
SSD-201 


Catalcg 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
RFT-700 
RFT-700 
MOS-160 


MOS-160 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
MOS-160 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
PTD-187 
PTD-187 
MOS-160 


MOS-160 
MOS-160 
MOS-160 
MOS-160 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PT D-187 


PTD-187 
RFT-700 
RFT-700 
RFT-700 
MOS-160 


File 
No. 


88 
83 
88 
88 
78 


Product 
Line 


MOS/FET 


MOS/FET 
PWR 
PWR 
PWR 
PWR 


PWR 
PWR 
MOS/FET 


PWR 
MOS/FET 


MOS/FET 
MOS/FET 
MOS/FET 
MOS/FET 
RF 


MOS/FET 


Type No. 


40819 
40820 
40821 
40822 
40823 


40829 
40830 
40831 
40836 
40837 


40841 
40850 
40851 
40852 
40853 


40854 
40871 
40872 
40873 
40874 


40875 
40876 
40885 
40886 
40887 


40893 
40894 
40894 
40895 
40895 


40896 
40896 
40897 
40897 
40898 


40899 
40909 
40910 
40911 
40912 


40913 
40915 
40915 
40934 
40936 


40940 
40941 
40953 
40954 
40955 


40964 
40965 
40967 
40968 
40970 


40971 
40972 
40973 
40974 
40975 


40976 
40977 
41008 
41008A 
41009 


41009A 
41010 
41024 
41025 
41026 


41027 
41028 
41038 
41508 
45190 


45191 
45192 
45193 
45194 
45195 


DATA 
BOOK 
Vol. No. 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-204 
SSD-204 
SSD-204 
SSD-205 
SSD-205 


SSD-201 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-205 
SSD-204 
SSD-205 
SSD-204 
SSD-205 


SSD-204 
SSD-205 
SSD-204 
SSD-205 
SSD-205 


SSD-205 
SSD-205 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-205 
SSD-205 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-205 
SSD-205 


SSD-205 
SSD-205 
SSD-205 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


Catalog 


MOS-160 
MOS-160 
MOS-160 
MOS-160 
MOS-160 


PTD-187 
PTD-187 
PTD-187 
RFT-700 
RFT-700 


MOS-160 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


?TD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
R=T-700 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFET-700 
RFT-700 
RFET-700 
RFET-700 
RFET-700 
RFET-700 
RFET-700 
RFET-700 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
RFT-700 
RFT-700 


RFT-700 
RFT-700 
RFT-700 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


Product 
Line 


MOS/FET 
MOS/FET 
MOS/FET 
MOS/FET 
MOS/FET 


Type No. 


BD142 
BD181 
BD182 
BD183 
BD239 


BD239A 
BD239B 
BD239C 
BD240 

BD240A 


BD240B 
BD240C 
BD241 

BD241A 
BD241B 


BD241C 
BD242 

BD242A 
BD242B 
BD242C 


BD243 
BD243A 
BD243B 
BD243C 
BD244 


BD244A 
BD244B 
BD244C 
BD277 
BD278 


BDX33 
BDX33A 
BDX33B 
BDX33C 
BDX34 


BDX34A 
BDX34B 
BDX34C 
BFT 1S 

BFT19A 


BFT19B 
BU106 
CA108AS 
CA108AT 
CA108S 


CA108T 
CA208AS 
CA208AT 
CA208S 
CA208T 


CA308AS 
CA308AT 
CA308H 
CA308S 
CA308T 


CA741/1-4 


CA741CH 
CA741CS 
CA741CT 
CA741L 


CA741S8 
CA741T 


CA747/1-4 


CA747CE 
CA747CF 


CA747CH 
CA747CT 
CA747E 
CA747F 
CA747T 


CA748/1-4 


CA748CH 
CA748CS 
CA748CT 
CA748S 


CA748T 

CA1398E 
CA1458S 
CA1458T 
CA1541D 


DATA 
BOOK 
Vol. No. 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-207 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-207 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-207 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


Catalog 


CDL-820 
CDL-820 
CDL-829 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


Product 
Line 


783 


Type No. 


CA1541H 
CA1558/1-4 
CA1558S 
CA1558T 
CA2111AE 


CA2111AQ 
CA3000 
CA3000/1-4 
CA3000H 
CA3001 


CA3001/1-4 
CA3001H 
CA3002 
CA3002/1-4 
CA3002H 


CA3004 
CA3004/1-4 
CA3005 
CA3005H 
CA3006 


CA3007 
CA3008 
CA3008A 
CA3010 
CA3010A 


CA3011 
CA3012 
CA3012H 
CA3013 
CA3014 


CA3015 
CA3015A 
CA3015A/1-4 
CA3015H 
CA3015L 


CA3016 
CA3016A 
CA3018 
CA3018A 
CA3018H 


CA3018L 
CA3019 
CA3019/1-4 
CA3019H 
CA3020 


CA3020A 
CA3020H 
CA3021 
CA3022 
CA3023 


CA3023H 
CA3026 
CA3026/1-4 
CA3026H 
CA3028A 


CA3028AF 
CA3028AH 
CA3028AL 
CA3028AS 
CA3028B 


CA3028B/1-4 
CA3028BF 
CA3028BS 
CA3029 
CA3029A 


CA3030 
CA3030A 
CA3033 
CA3033A 
CA3033H 


CA3035 
CA3035H 
CA3035V 1 
CA3036 
CA3037 


CA3037A 
CA3038 
CA3038A 
CA3039 
CA3039/1-4 


DATA 
BOOK 
Vol. No. 


SSD-201 
SSD-207 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-207 
SSD-201 
SSD-201 


SSD-207 
SSD-201 
SSD-201 
SSD-207 
SSD-201 


SSD-201 
SSD-207 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-207 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-207 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-207 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-207 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-207 


Index to Devices 


Catalog 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 


Product 
Line 


Index to Devices 


Type No. 


CA3039H 
CA3039L 
CA3040 
CA3041 
CA3042 


CA3043 
CA3043H 
CA3044 
CA3044V 1 
CA3045 


CA3045/1-4 
CA3045F 
CA3045H 
CA3045L 
CA3046 


CA3047 
CA3047A 
CA3048 
CA3048H 
CA3049/1-4 


CA3049H 
CA3049L 
CA3049T 
CA3050 
CA3051 


CA3052 
CA3053 
CA3053F 
CA3053S 
CA3054 


CA3054H 
CA3054L 
CA3058 
CA3058/1-4 
CA3059 


CA3059H 
CA3060AD 
CA3060BD 
CA3060D 
CA3060E 


CA3060H 
CA3062 
CA3064 
CA3064E 
CA3065 


CA3066 
CA3067 
CA3068 
CA3070 
CA3071 


CA3072 
CA3075 
CA3075H 
CA3076 
CA3076H 


CA3078AS 
CA3078AT 
CA3078H 
CA3078S 
CA3078T 


CA3079 
CA3080 
CA3080/1-4 
CA3080A 


CA3080A/1-4 


CA3080AS 
CA3080H 
CA3080S 
CA3081 
CA3081F 


CA3081H 
CA3082 
CA3082F 
CA3082H 
CA3083 


CA3083F 
CA3083H 
CA3083L 
CA3084 

CA3084H 


DATA 
BOOK 
Vol. No. 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-207 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-207 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-207 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-207 
SSD-201 
SSD-207 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


Page 


590 
605 
282 
498 
506 


466 
590 


Catalog 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 


CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 


CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


Product 
Line 


LIC 
LIC 


784 


Type No. 


CA3084L 
CA3085 
CA3085/1-4 
CA3085A 


CA3085A/1-4 


CA3085AF 
CA3085AS 
CA3085B 


CA3085B/1-4 


CA3085BF 


CA3085BS 
CA3085F 
CA3085H 
CA3085L 
CA3085S 


CA3086 
CA3086F 
CA3088E 
CA3089E 
CA3090AQ 


CA3091D 
CA3091H 
CA3093E 
CA3093H 
CA3094/1-4 


CA3094A/1-4 


CA3094AT 


CA3094B/1-4 


CA3094BT 
CA3094H 


CA3094T 
CA3095E 
CA3096AE 
CA3096E 
CA3096H 


CA3097E 
CA3097H 
CA3099E 
CA3099H 
CA3100H 


CA3100S 
CA3100T 
CA3102E 
CA3102H 
CA3118AT 


CA3118H 
CA3118T 
CA3120E 
CA3121E 
CA3123E 


CA3125E 
CA31260 
CA3140E 
CA3140H 
CA3146AE 


CA3146E 
CA3146H 
CA3183AE 
CA3183E 
CA3183H 


CA3401 
CA3600E 
CA6078AS 
CA6078AT 
CA6741S 


CA6741T 
CD2150 
CD2151 
CD2152 
CD2153 


CD2154 

CD2500E 
CD2501E 
CD2502E 
CD2503E 


CD4000A/1-4 


CD4000AD 
CD4000AE 
CD4000AF 
CD4000AH 


DATA 
BOOK 
Vol. No. 


SSD-201 
SSD-201 
SSD-207 
SSD-201 
SSD-207 


SSD-201 
SSD-201 
SSD-201 
SSD-207 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-207 


SSD-207 
SSD-201 
SSD-207 
SSD-201 
SSD-207 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-201 
SSD-201 
SSD-201 
SSD-201 
SSD-201 


SSD-207 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


Page 


605 
375 


Catalog 


CDL-820 
CDL-820 


CDL-820 


CDL-820 
CDL-820 
CDL-820 


CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 


CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


CDL-820 
CDL-820 
CDL-820 
CDL-820 
CDL-820 


COS-278 
COS-278 
COS-278 
COS-278 


Product 
Line 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


Type No. 


CD4000AK 


CD4001A/1-4 


CD4001AD 
CD4001AE 
CD4001AF 


CD4001AH 
CD4001AK 


CD4002A/1-4 


CD4002AD 
CD4002AE 


CD4002AF 
CD4002AH 
CD4002AK 


CD4004A Series 
CD4006A/1-4 


CD4006AD 
CD4006AE 
CD4006AF 
CD4006AH 
CD4006AK 


CD4007A/1-4 


CD4007AD 
CD4007AE 
CD4007AF 
CD4007AH 


CD4007AK 


CD4008A/1-4 


CD4008AD 
CD4008AE 
CD4008AF 


CD4008AH 
CD4008AK 


CD4009A/1-4 


CD4009AD 
CD4009AE 


CD4009AH 
CD4009AK 


CD4010A/1-4 


CD4010AD 
CD4010AE 


CD4010AH 
CD4010AK 


CD4011A/1-4 


CD4011AD 
CD4011AE 


CD4011AF 
CD4011AH 
CD4011AK 


CD4012A/1-4 


CD4012AD 


CD4012AE 
CD4012AF 
CD4012AH 
* CD4012AK 


CD4013A/1-4 


CD4013AD 
CD4013AE 
CD4013AF 
CD4013AH 
CD4013AK 


CD4014A/1-4 


CD4014AD 
CD4014AE 
CD4014AF 
CD4014AH 


CD4014AK 


CD4015A/1-4 


CD4015AD 
CD4015AE 
CD4015AF 


CD4015AH 
CD4015AK 


CD4016A/1-4 


CD4016AD 
CD4016AE 


CD4016AF 
CD4016AH 
CD4016AK 


CD4017A/1-4 


CD4017AD 


DATA 
BOOK Page - Catalog 
Vol. No. 
SSD-203 30 COS-278 
SSD-207 309 ~ 
SSD-203 30 COS-278 
SSD-203 30 COS-278 
SSD-203 30 COS-278 
SSD-203 307 COS-278 
SSD-203 30 COS-278 
SSD-207 309 — 
SSD-203 30 COS-278 
SSD-203 30 COS-278 
SSD-203 30 COS-278 
SSD-203 307 COS-278 
SSD-203 30 COS-278 
Replaced by CD4024A Series 
SSD-207 316 — 
SSD-203 37 COS-278 
SSD-203 37. COS-278 
SSD-203 37. COS-278 
SSD-203 307 COS-278 
SSD-203 37. COS-278 
SSD-207 321 
SSD-203 43 COS-278 
SSD-203 43 COS-278 
SSD-203 43 COS-278 
SSD-203 307 COS-278 
SSD-203 43 COS-278 
SSD-207 327 _ 
SSD-203 49 COS-278 
SSD-203 49 COS-278 
SSD-203 49 COS-278 
SSD-203 307 COS-278 
SSD-203 49 COS-278 
SSD-207 332 _ 
SSD-203 54 COS-278 
SSD-203 54 COS-278 
SSD-203 307 COS-278 
SSD-203 54 COS-278 
SSD-207 332 - 
SSD-203 54 COS-278 
SSD-203 54 COS-278 
SSD-203 307 COS-278 
SSD-203 54 COS-278 
SSD-207 339 - 
SSD-203 61 COS-278 
SSD-203 61 COS-278 
SSD-203 61 COS-278 
SSD-203 307 COS-278 
SSD-203 61 COS-278 
SSD-207 339 — 
SSD-203 61 COS-278 
SSD-203 61 COS-278 
SSD-203 61 COS-278 
SSD-203 307 COS-278 
SSD-203 61 COS-278 
SSD-207 346 — 
SSD-203 68 COS-278 
SSD-203 68 COS-278 
SSD-203 68 COS-278 
SSD-203. 307 COS-278 
SSD-203 68 COS-278 
SSD-207 352 ~ 
SSD-203 74 COS-278 
SSD-203 74 COS-278 
SSD-203 74 COS-278 
SSD-203 307 COS-278 
SSD-203 74 COS-278 
SSD-207 357 _ 
SSD-203 79 COS-278 
SSD-203 79 COS-278 
SSD-203 79 COS-278 
SSD-203. 307 COS-278 
SSD-203 79 COS-278 
SSD-207 362 _ 
SSD-203 84 COS-278 
SSD-203 84 COS-278 
SSD-203 84 COS-278 
SSD-203 307 COS-278 
SSD-203 84 COS-278 
SSD-207 370 - 
SSD-203 90 COS-278 


Product 
Line 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


785 


Type No. 


CD4017AE 
CD4017AF 
CD4017AH 
CD4017AK 
CD4018A/1 


CD4018AD 
CD4018AE 
CD4018AF 
CD4018AH 
CD4018AK 


CD4019A/1 
CD4019AD 
CD4019AE 
CD4019AF 
CD4019AH 


CD4019AK 


CD4020A/1- 


CD4020AD 
CD4020AE 
CD4020AF 


CD4020AH 
CD4020AK 


CD4021A/1- 


CD4021AD 
CD4021AE 


CD4021AF 
CD4021AH 
CD4021AK 


CD4022A/1- 


CD4022AD 


CD4022AE 
CD4022AF 
CD4022AH 
CD4022AK 


CD4023A/1- 


CD4023AD 
CD4023AE 
CD4023AF 
CD4023AH 
CD4023AK 


CD4024A/1- 


CD4024AD 
CD4024AE 
CD4024AF 
CD4024AH 


CD4025A/1- 


CD4025AD 
CD4025AE 
CD4025AF 
CD4025AH 


CD4025AK 


CD4026A/1- 


CD4026AD 
CD4026AE 
CD4026AF 


CD4026AH 
CD4026AK 


CD4027A/1- 


CD4027AD 
CD4027AE 


CD4027AH 
CD4027AK 


CD4028A/1- 


CD4028AD 
CD4028AE 


CD4028AF 
CD4028AH 
CD4028AK 


CD4029A/1- 


CD4029AD 


CD4029AE 
CD4029AH 
CD4029AK 


CD4030A/1- 


CD4030AD 


CD4030AE 
CD4030AF 
CD4030AH 
CD4030AK 


CD4031A/1- 


4 


4 


DATA 
BOOK 
Vol. No. 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-207 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-207 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-207 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-207 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-207 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-207 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-207 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-207 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-207 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-207 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-207 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-207 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-207 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-207 


Index to Devices 


Catalog 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 


COS-278 
COS-278 
COS-278 


COS-278 
COS-278 


COS-278 
COS-278 


COS-278 
COS-278 
COS-278 


COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 


COS-278 
COS-278 
COS-278 


COS-278 
COS-278 


COS-278 
COS-278 


COS-278 
COS-278 


COS-278 
COS-278 


COS-278 
COS-278 
COS-278 


COS-278 


COS-278 
COS-278 
COS-278 


COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


File 
No. 


479 
479 


Product 
Line 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


Index to Devices 


Type No. 


CD4031AD 
CD4031AE 
CD4031AH 
CD4031AK 


CD4032A/1- 


CD4032AD 
CD4032AE 
CD4032AH 
CD4032AK 


CD4033A/1- 


CD4033AD 
CD4033AE 
CD4033AF 
CD4033AH 
CD4033AK 


CD4034A/1- 


CD4034AD 
CD4034AE 
CD4034AH 
CD4034AK 


CD4035A/1- 


CD4035AD 
CD4035AE 
CD4035AH 
CD4035AK 


CD4036A/1- 


CD4036AD 
CD4036AE 
CD4036AH 
CD4036AK 


CD4037AD 
CD4037AE 
CD4037AF 
CD4037AH 
CD4037AK 


CD4038A/1- 


CD4038AD 
CD4038AE 
CD4038AH 
CD4038AK 


CD4039A/1- 


CD4039AD 
CD4039AH 
CD4039AK 


CD4040A/1- 


CD4040AD 
CD4040AE 
CD4040AF 
CD4040AH 
CD4040AK 


CD4041A/1- 


CD4041AD 
CD4041AE 
CD4041AH 
CD4041AK 


CD4042A/1- 


CD4042AD 
CD4042AE 
CD4042AF 
CD4042AH 


CD4042AK 


CD4043A/1- 


CD4043AD 
CD4043AE 
CD4043AH 


CD4043AK 


CD4044A/1- 


CD4044AD 
CD4044AE 
CD4044AH 


CD4044AK 


CD4045A/1- 


CD4045AD 
CD4045AE 
CD4045AH 


CD4045AK 


CD4046A/1- 


CD4046AD 
CD4046AE 
CD4046AH 


DATA 
BOOK 
Vol. No. 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-207 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-207 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-207 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-207 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-207 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-207 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-207 
SSD-203 
SSD-203 
SSD-203 
SSD-207 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-207 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-207 
SSD-203 
SSD-293 
SSD-203 
SSD-203 


SSD-203 
SSD-207 
SSD-203 
SSD-203 
SSD-203 


SSD-263 
SSD-207 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-207 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-207 
SSD-203 
SSD-203 
SSD-2903 


Catalog 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 


COS-278 


COS-278 
COS-278 
COS-278 


COS-278 


COS-278 
COS-278 
COS-278 


COS-278 


COS-278 
COS-278 
COS-278 


COS-278 
COS-278 


COS-278 
COS-278 


Product 
Line 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


786 


Type No. 


CD4046AK 


CD4047A/1-4 


CD4047AD 
CD4047AE 
CD4047AH 


CD4047AK 


CD4048A/1-4 


CD4048AD 
CD4048AE 
CD4048AH 


CD4048AK 


CD4049A/1-4 


CD4049AD 
CD4049AE 
CD4049AF 


CD4049AH 
CD4049AK 


CD4050A/1-4 


CD4050AD 
CD4050AE 


CD4050AF 
CD4050AH 
CD4050AK 
C54951AD 
CD4051AE 


CD4051AK 
CD4052AD 
CD4052AE 
CD4052AK 
CD4053AD 


CD4053AE 
CD4053AK 
CD4054AD 
CD4054AE 
CD4054AH 


CD4054AK 
CD405EAD 
CD4055AE 
CD4055AK 
CD4056AD 


CD4056AE 
CD4056AH 
CD4056AK 
CD4057AD 
CD4057AH 


CD4059A 
CD4061A 
CD4062A 
CD4066A 
CH2102 


CH2270 
CH2405 
CH3053 
CH3439 
CH3440 


CH4036 
CH4037 
CH5320 
CH5321 
CH5322 


CH5323 
CH5262 
CH6479 
D1201A 
D1201B 


D1201D 
D1201F 
D1201M 
D1201N 
D1201P 


D2101S 
D2103S 
D2103SF 
D2201A 
D2201B 


D2201D 
D2201F 
D2201M 
D2201N 
D2406A 


DATA 
BOOK 
Vol. No. 


SSD-203 
SSD-207 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-207 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-207 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-207 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSC-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-208 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-203 


SSD-203 
SSD-203 
SSD-203 
SSD-203 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-2C4 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


Catalog 


COS-278 


COS-278 
COS-278 
COS-278 


COS-278 


COS-278 
COS-278 
COS-278 


COS-278 


COS-278 
COS-278 
COS-278 


COS-278 
COS-278 


COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
COS-278 


COS-278 
COS-278 
COS-278 
COS-278 
SPG-201 


SPG-201 
SPG-201 
SPG-201 
SPG-201 
SPG-201 


SPG-201 
SPG-201 
SPG-201 
SPG-201 
SPG-201 


SPG-201 
SPG-201 
SPG-201 
THC-500 
THC-500 


THC-500 
THC-500 
THC-500 
THC-500 
THC-500 


THC-500 
THC-500 
THC-5GO0 
THC-500 
THC-500 


THC-500 
THC-500 
THC-500 
THC-500 
THC-500 


Product 
Line 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 


COS/MOS 
COS/MOS 
COS/MOS 
COS/MOS 
PWR 


PWR 
PWR 


Type No. 


D2406B 
D2406C 
D2406D 
D2406F 
D2406M 


D2412A 
D2412B 
D2412C 
D2412D 
D2412F 


D2412M 
D2520A 
D2520B 
D2520C 
D2520D 


D2520F 
D2520M 
D2540A 
D2540B 
D2540D 


D2540F 
D2540M 
D2601A 
D2601B 


D2601D 


D2601F 
D2601M 
D2601N 
D2600EF 
D2601DF 


D2601EF 
D3202Y 
D3202U 
HC2000H 
HC2500 


HR2N2857 
HR2N3866 
HR2N5090 
HR2N5470 
HR2N5916 


HR2N5918 
HR2N5919A 
HR2N5920 
HR2N5921 
HR2N6105 


HR2N6265 
HR2N6266 
HR2N6267 
HR2N6268 
HR2N6269 


HR2N6390 
HR2N6391 
HR2N6392 
HR2N6393 
HR2003 


HR2005 
HR2010 
HR3001 
HR3003 
HR3005 


JAN2N918 

JAN2N1482 
JAN2N 1486 
JAN2N1490 
JAN2N%7493 


JAN2N2016 
JAN2N2857 
JAN2N3055 
JAN2N3375 
JAN2N3439 


JAN2N3441 
JAN2N3442 
JAN2N3553 
JAN2N3565 
JAN2N3772 


JAN2N3866 
JAN2N4440 
JAN2N5038 
JAN2N5071 
JAN2N5109 


DATA 
BOOK 
Vol. No. 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-206 
SSD-206 


SSD-206 
SSD-206 
SSD-206 
SSD-204 
SSD-204 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


Page 


318 
318 
318 
318 
318 


326 
326 
326 
326 
326 


326 
334 


Catalog 


THC-500 
THC-500 
THC-500 
THC-500 
THC-500 


THC-500 
THC-500 
THC-500 
THC-500 
THC-500 


THC-500 
THC-500 
THC-500 
THC-500 
THC-500 


THC-500 
THC-500 
THC-500 
THC-500 
THC-500 


THC-500 
THC-500 
THC-500 
THC-500 
THC-500 


THC-500 
THC-500 
THC-500 
THC-500 
THC-500 


THC-500 
THC-500 
THC-500 


File 
No. 


663 
663 
663 
663 
663 


664 
664 
664 
664 
664 


664 
665 
665 
6€5 
665 
665 
665 
580 
580 
580 


580 
580 
723 
723 
723 


723 
723 
723 
354 
354 


354 
577 


Product 
Line 


787 


Type No. 


JAN2N5416 
JAN2N5672 
JAN2N5840 
JAN2N5918 
JAN2N6213 


JANTX2N 1486 
JANTX2N2857 
JANTX2N3055 
JANTX2N3375 
JANTX2N3439 


JANTX2N3441 
JANTX2N3553 
JANTX2N3585 
JANTX2N4440 
JANTX2N5038 


JANTX2N5071 
JANTX2N5109 
JANTX2N5416 
JANTX2N5672 
JANTX2N5840 


JANTX2N6213 

JANTXV2N3375 
JANTXV2N3553 
JANTXV2N4440 


R47M10 


R47M13 
R47M15 
RCA1A01 
RCA1A02 
RCA1A03 


RCA1A04 
RCA?A05 
RCA1A06 
RCA1A07 
RCA1A08 


RCA1A09 
RCA1A10 
RCA1A11 
RCA1A15 
RCA1A16 


RCA1A17 
RCA1A18 
RCA1A19 
RCA1B01 
RCA1B04 


RCA1B05 
RCA1B06 
RCA1CO03 
RCA1C04 
RCA1C05 


RCA1C06 
RCA1CO7 
RCA1C08 
RCA1CO09 
RCA1C10 


RCA1C11 
RCA1C12 
RCA1C13 
RCA1C14 
RCA1E02 


RCA1E03 
RCA29 
RCA29A 
RCA29B 
RCA29C 


RCA30 
RCA30A 
RCA30B 
RCA30C 
RCA31 


RCA31A 
RCA31B 
RCA31C 
RCA32 

RCA32A 


RCA32B 
RCA32C 
RCA41 

RCA41A 
RCA41B 


DATA 
BOOK 
Vol. No. 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-207 


SSD-207 
SSD-207 
SSD-207 
SSD-207 
SSD-205 


SSD-205 
SSD-205 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


SSD-204 
SSD-204 
SSD-204 
SSD-204 
SSD-204 


Page 


Index to Devices 


Catalog 


RFT-700 


RFT-700 
RFT-700 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
P?D-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


PTD-187 
PTD-187 
PTD-187 
PTD-187 
PTD-187 


File 
No. 


Product 
Line 


PWR 
PWR 
PWR 


Index to Devices 


Type No. 


RCA41C 
RCA42 

RCA42A 
RCA42B 
RCA42C 


RCA101 
RCA102 
RCA103 
RCA104 
RCA105 


RCA201 
RCA202 
RCA203 
RCA204 
RCA205 


RCA370 
RCA371 
RCA410 
RCA411 
RCA413 


RCA423 
RCA431 
RCA520 
RCA521 
RCA1000 


RCA1001 
RCA2003 
RCA2005 
RCA2010 
RCA3001 


RCA3003 
RCA3005 
RCA3054 
RCA3055 
RCA3441 


RCA6263 
S2060A 
S2060B 
S2060C 
S2060D 


S2060E 
S2060F 
S2060M 
$20600 
S2060Y 


S2061A 
$2061B 
$2061C 
$2061D 
$2061E 


$2061F 
$2061M 
$20610 
$2061 Y 
S$2062A 


$2062B 
$2062C 
$2062D 
$2062E 
S2062F 


$2062M 
$20620 
S2062Y 
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S6420N 
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T2316D 
T2500B 
T2500D 
T2700B 
T2700D 


T2706B 
T2706D 
T2710B 
T2710D 
T2716B 


T2716D 
T2800B 
T2800D 
T2800M 
T2801DF 


T2806B 
T2806D 
T2850A 
T2850B 
T2850D 


T4100M 
T4101M 
T4103B 
T4103D 
T4104B 


T4104D 
T4105B 
T4105D 
T4106B 
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T4107B 
T4107D 
T4110M 
T4111M 
T4113B 


T4113D 
T4114B 
T4114D 
T4115B 
T4115D 


T4116B 
T4116D 
T4117B 
T4117D 
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T6401M 
T6404B 
T6404D 
T6405B 
T6405D 


T6406B 
T6406D 
T6406M 
T6407B 
T6407D 


T6407M 
T6410N 
T6411B 
T6411D 
T6411M 


T6414B 
T6414D 
T6415B 
T6415D 
T6416B 


T6416D 
T6416M 
T6417B 
T6417D 
T6417M 


T6420B 
T6420D 
T6420M 
T6420N 
T6421B 


T6421D 
T6421M 
T8401B 
T8401D 
T8401M 


T8411B 
T8411D 
T8411M 
T8421B 
T8421D 


T8421M 
T8430B 
T8430D 
T8430M 
T8440B 


T8440D 
T8440M 
T8450B 
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